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Abstract 

 

This thesis investigates the prospects of AI and IoT based wearable solution in order to enhance 

the occupational safety and health. Thus this study contributes to find the probable use cases 

that can be suitable for such a technology. Later also investigation has been done to figure out 

how appropriate the Swedish market will be to target on. 

 

At the beginning of the thesis, it includes an overall scenario about the occupational 

safety/health globally as well as in Sweden. Later to improve the workplace injuries, how AI 

based wearable solution can be handy has been visualized. The theoretical framework explains 

the technical features and working mechanism and how it can implement in a real world. The 

methods that can be applied for such research has been discussed afterwards. Then 

investigation has been done to find the probable use cases and Swedish market has been 

analyzed to verify how fit the solution. The result chapter includes the finding of the analysis 

thereafter. To conclude, it has been figured out that few of the us cases for Swedish industries 

can certainly be applicable for such AI based wearable solution to improve the workplace 

safety scenario.  
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Sammanfattning 

 

 

Denna avhandling undersöker utsikterna för AI och IoT-baserad bärbar lösning för att 

förbättra arbetssäkerheten och hälsan. Således bidrar denna studie till att hitta de sannolika 

användningsfall som kan vara lämpliga för en sådan teknik. Senare har också undersökningar 

gjorts för att ta reda på hur lämpligt den svenska marknaden ska vara inriktad på. 

 

I början av avhandlingen ingår det ett övergripande scenario om arbetssäkerhet / hälsa globalt 

såväl som i Sverige. Senare för att förbättra arbetsplatsskadorna, hur AI-baserad bärbar lösning 

kan vara användbar har visualiserats. Den teoretiska ramen förklarar de tekniska funktionerna 

och arbetsmekanismen och hur den kan genomföras i en verklig värld. De metoder som kan 

tillämpas för sådan forskning har diskuterats efteråt. Sedan har undersökningen gjorts för att 

hitta de sannolika användningsfallen och den svenska marknaden har analyserats för att 

verifiera hur lämplig lösningen är. Resultatet kapitlet innehåller analysen av analysen därefter. 

Avslutningsvis har det visat sig att få av användningsärenden för svenska industrier säkert kan 

tillämpas för en sådan AI-baserad bärbar lösning för att förbättra arbetssäkerhetsscenariot. 

 

 

Nyckelord 
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Chapter-1 Introduction 
 

1.1 Background 

According to the research of Labor Force Survey (LFS), it has been found that non-fatal injury 

is still quite common in the industry and work places [1]. From the numerical statistics about 

the rate of self-reported non-fatal injury by LFS, it’s quite obvious that though the rate is 

decreasing with the advancement of technology but still it’s quite a lot of numbers. According 

to a recent survey by European Agency for Safety and Health at Work in 2017, it has come out 

that work related injuries and illness result in the damage of 3.9% of all work-years worldwide 

and 3.3% among those in the EU which is comparable to a cost of around 2,680 billion and 476 

billion correspondingly [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-1. 1:  Cost to society of work related injury and illness [3] 

Meanwhile, work related illness account for 86% of all deaths related to work globally and 

98% in the EU. Figure-1.1 shows the amount of cost that is relevant to work related injuries 

and illness happening both globally and within in EU zone [3]. On the other hand figure-1.2 

shows the statistics about the number of fatalities that are caused by illness and injuries and 
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the result is death [3]. It’s quite alarming that the number is quite high in worldwide. If only 

EU has been taken into consideration, the number is still quite significant as the health and 

safety is always an important factor here.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-1. 2: Mortality: deaths resulting from work-related injury and illness [3] 

As we have seen that lots of workplace injuries are happening, even it’s not equally distributed 

all over EU. Labor law in Eastern Europe is not that much strict while some part of EU like in 

Nordic countries such as Sweden, they are fully concerned about the safety and health of the 

workers. One interesting thing comes out from the recent survey of U.S. News and World 

Report L.P. According to their survey, among the best 5 countries in the world in terms of 

quality of life, Sweden is ranked 2nd [4]. So, it’s obvious that the health security and workplace 

safety are highly prioritized in Sweden.  

 

Figure-1. 3: Statistical comparison of Swedish people based on shared index [5] 
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According to the research of Organization for Economic Co-operation and Development 

(OECD), Swedish people really have a better life index, life satisfaction, health education [5]. 

Figure-1.3 shows the statistical comparison which shows the health consciousness of them. To 

target Swedish industry really demands a research for sure. 

 

Moreover, from the research of European Agency for Safety and Health at Work, it has been 

figured out that workplace injuries in Sweden is also a worried factor for them as the number 

of illness and accidents are more than expected as they want to possess very high stand of 

livings. Figure-1.4 shows the scenario of workplace illness and DALY per million workers in 

Sweden [3]. 

 

 

 

 

 

 

 

 

 

 

Figure-1. 4: Main work related illness and DALY per 1 million workers in Sweden [3] 

 

Therefore the significance of industrial safety is immense. The important few foremost points 

have been mentioned below: 

 

 Great loss for both employer and employee 

 Cost of compensation 

 Cost of medical-aid  

 Cost of training a new worker 

 Cost of the long time 

 Cost of investigation and supervision 

 Cost of the Government for inspection of public health and safety  
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So, to connect the industrial workers having the mission of occupational safety/health with 

their colleagues, line managers, high managerial bodies as well as with the doctors is quite 

vital. Thus the terminology comes “Connected worker”. It can be implemented through smart 

wearable which will provide the data to the cloud. Smart wearable can be like bellows: 

 

 Smart t-shirt 

 Smart watch 

 Smart helmet 

 Smart shoe 

 Smart glass etc. 

 Later it can be visualized to the concerned personnel. Big companies like Intel, Ericsson, and 

Accenture have already started working on this to provide the solution [6] [7] [8]. Figure-1.5 

shows the proof of concept of connected worker.  

  

  

 

 

 

 

 

 

 

Figure-1. 5: Proof of concept of the terminology “Connected Worker” [6] 

In the figure-1.5, the worker has been shown as a firefighter. It can be any blue collar worker 

who is performing his day to day activities where safety/health seems to be a constant concern 

for all. So thus the worker will wear smart wearables where the smart sensors and chips will 

be installed. Through these kind smart wearables, remote communication will be executed 

through various modern technologies by the help of IoT and AI. Therefore, his body condition 

can be monitored remotely and these data can be used to help him in case of any emergency.  

Besides the big actors in the market, even the new companies and startups seems to be quite 

interested to work on this as the market is still quite big while the solution has not yet able to 

penetrate the market. WearHealth UG is such a startup company which is working on 

connecting the industrial workers to improve the scenario of workplace safety and health [57]. 

To enter this domain, the solution needs to be absolutely perfect as it deals with the safety, 

security and health of the workers, especially the blue collar workers who are working on the  
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production house and/or in a workplace where safety/heath issue of the worker need to be 

taken with distinctive care and consideration. Now when dealing with the startup like 

WearHealth, so many issues rises like budget is limited, manpower is comparatively small too. 

One of the questions is which should be the target group. Will they focus on B2B or B2C is 

certainly a major decision that they have to come up. Meanwhile the industry is also quite 

huge and diversified. So another topic comes up which industries the initial focus should go 

on. For such a solution which is working on the safety and health intelligence, to choose and 

define the perfect use cases are also quite vital. Depending on how the solution is working and 

where the applicability will be for such solution, use cases need to be figured out and designed. 

Furthermore, it’s also noteworthy to keep an eye on the competitors as though the market is 

somewhat new and open, but without knowing the strengths of the competitors and weakness 

of themselves, the business will not run as smoothly as it should be for a longer run.   

1.2 Major Definitions  

Wearables: Wearables is also treated as wearable devices. It refers to any electrical technologies 

or computers which are normally incorporated into clothing items and fittings that can simply 

be worn with ease and comfort in the body [9]. Generally the term wearables cover an 

extensive range of sensors and devices. It comprises smart-watch, smart-glass, smart-shirt, 

smart-textile, smart-jewelry, head-bands, hearing-aids etc. In the modern health system, it 

mainly indicates devices, as example wristbands that measures with the help of its 

sophisticated sensors thought various bio-signals and vital signs where it has been attached 

with the human body. The feedback comes back to the user with a statistical summarized 

activity after few analytical processes through the smart-phone or via web interface. So the 

significance of wearable devices is really immense as it has been used to the medical need in 

terms of monitoring the patients from far distance for a certain period of time. Due to this, 

researches have been ongoing and companies are spending a lot to make these wearable devices 

fully equipped and functional with medical needs to support as much clinical support as 

possible [10]. 

Internet of Things (IoT): IoT is defined as like service infrastructure based global network of 

variable number of connectivity and density having the self-configurable capabilities through 

standard interoperable protocols and formats consisting of heterogeneous things which have 

identities, virtual and physical attributes as well as integrated in seamless and secure way into 

the internet [11]. Simply IoT refers to phenomena where physical objects are equipped with 

smart sensors to provide the connection in a seamless manner and receive the data which are 

obtained from the physical world to and from the world of internet to smooth different smart-

living concepts such as smart-homes, smart cars, smart-cities etc. 

Artificial Intelligence (AI): It’s defined as the skill of a digital computer or computer controlled 

robot through which it completes the task simply linked up with the intelligent beings [12]. 

This term is highly applied in various projects where the developed systems are endowed with 
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intellectual processes having human characteristics like the capability to reason, discover the 

meaning, generalize or learn from the previous experiences. Since the digital computer has 

been developed, it can be even used to perform various complex tasks too like mathematical 

theorems, playing intelligent games etc. Despite of all the modern features in terms of 

computer processing speed and memory capacity, still there is not any program which can 

think same as like human brains with broader domain or to perform any task which requires 

much of the everyday knowledge. Meanwhile few programs have able to reach the bar of 

performance levels where they can think like human experts in performing some specified 

tasks.  Considering this, artificial intelligence has basically taken places in various diverse 

domains like medical diagnosis, search engines, electronic trading, and pattern recognition etc. 

Machine Learning: Machine learning is a software application which is also part of artificial 

intelligence (AI) as it offers and helps the system to cope up automatically to learn or improve 

from the previous experiences without being controlled by any explicit program [13]. The 

main focus is to develop the computer programs so that it can be able to access data and thus 

use to learn the next steps by themselves. Learning process starts with observations of data 

such as direct experience or instruction to figure out the patters in the data in order to make 

the best decision in the future. The basic goal is to allow the computers learn the steps 

automatically and adjust consequently without any sort of human interaction. Few of the 

machine leaning algorithms is supervised machine learning algorithms, unsupervised machine 

learning algorithms, semi-supervised machine learning algorithms, reinforcement machine 

learning algorithm algorithms.   

Cloud Computing: According to Oxford dictionary, cloud computing is to use a network cluster 

of remote servers that are hosted on the internet to store, process and manage data rather than 

to use in a local server or in a personal computer [14]. In an easier way, when an electronic 

device outsources its different computing tasks like logical operations, arithmetic calculations, 

signal processing etc. to the internet and itself just do the task of sensing only and internet 

connectivity via the gateway, can be treated as like cloud computing. 

Cloud Platform: It has been defined as a system where various software applications can be run 

in such an environment which is composed of numerous cloud services in the logically abstract 

environment [15]. It’s one of the most vital parts of cloud computing as the whole development 

and deployment process of the software applications have been facilitated here. This is the 

place where the software developer normally outsources the difficulties of owing, handling, 

managing, maintaining and the risk of the hardware and software layers.  

Non-fatal Injury: According to Web-based Injury Statistics Query and Reporting System 

(WISQRS), non-fatal injury is a bodily harm that has been caused by severe exposure to any 

external forces or substances (electrical, mechanical, chemical, thermal or radiant) or even a 

submersion [16].  It may be unintentional or violence related. WISQARS non-fatal is mainly 
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based on the data that are collected from the hospital emergency sections. It will not consider 

an emergency section case as non-fatal injury when 

  The major diagnosis was kind of illness, pain only, psychological destruction ( like 

anxiety/depression) only, contact dermatitis (skin irritation) related with exposure to 

consumer products (such as detergents, body lotions, diapers) or plants (e.g. poison, ivy) 

  Pain indications have been identified in the ED record while an injury-related 

diagnosis has not been specified 

 The visit had very hostile effects of therapeutic drugs or of surgical and medical care 

 The main diagnosis has been unfamiliar 

 The patient had been died on the arrival of the ED or during the treatment in the ED 

[17]  

 

1.3 Problem Area 

Due to the fact that WearHealth UG is working on developing an algorithm to track the human 

activity [57], it’s working principle is based on internet of things (IoT), machine learning and 

artificial intelligence. It has numerous sensors where the algorithm has been developed in a 

way that it can detect the abnormal and/or unusual behavior of the people. Thus it can be a 

great solution for different use cases in the domain of non-fatal injuries of the workers in the 

industries.  Meanwhile the company is still a start-up with very few men power, so the plan is 

to start with B2B business rather than doing the B2C.   

The main problem is which use case to start at the beginning and what will be the initial 

market to target. Moreover, if Swedish markets have been planned to focus at the initial stage, 

what are the obstacle that the company might need to go through. Additionally how saturated 

the market and what about the financial expenses are somewhat important challenges too. So, 

from the root level like thinking about target group, market analysis, and initial marketing 

strategy are in need. Moreover, there are quite a lot of challenges in order to make the internet 

of things adopted for the health care in Sweden [18].  

1.4 Research Question  

In this thesis work, investigation has been done on the following research question: 

RQ-1: Which use cases are applicable for workers safety/health using wearables, IoT and 
artificial intelligence in Swedish market? 

RQ-2: How prospective the Swedish market is for such innovative solution?  

To answer the research question, the following tasks have been done in a simultaneous way: 
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 Understand what kind of industries (Automobile, Pharmaceutical, Construction 

etc.) to focus on for such products 

 Research about which Swedish companies/industries to emphasize keeping in mind 

the nature of the product which is safety/health intelligence and narrow down the 

research focus 

 Exploration about the probable use cases and analyzes the pattern of the industries 

considering the features of the product 

 Investigate the Swedish market by having interview and session with Innovation 

managers and/or safety/health professionals as well as the authors/speakers related to 

Industry 4.0, IoT, wearables and safety/health 

 

1.5 Ethics, Sustainability and Social Aspect  

By name “WearHealth”, it is quite visible that this company has come out not only to make 

money and do profit but also will try to render something good for the humanity and society. 

While working with the prospective use case, the social ethics and sustainability will also be 

taken into consideration. Meanwhile the thesis work will be a collaboration research work 

between WearHealth UG, Germany and KTH Royal institute of Technology, Sweden. So, the 

information that will be recorded in this research work will not include any confidential 

and/or non-disclosure information.  

 

1.6 Related Work 

The ongoing research related to wearable devices in relation with IoT has been multi-folded. 

In one fold, architecture for wearable devices has been more technology oriented. The other 

fold is more focused on business models that are dealing health care applications and IoT 

together. So it gives an indication about two or multifold markets and platform based business 

models that are correlated with the current trends of wearable market for healthcare.   

Forsstrom in his work involves the home care facilities, home care facility providers, ISPs as 

well as technology and solution providers [22]. It offers contextual market related information 

which links the study on IoT and wearable devices. 

Leminen, Rajahonka, Westerlund and Siuruainen have proposed to integrate IoT in the overall 

context to make it a standalone service [23]. Thus services become the part of a complex value 

constellation where it is not applicable in the traditional provider customer business model. 

As a result, the task of analyzing the IoT performance is a bit vague where the real value and 

economic benefits are yet uncertain in many of the applications.  

M Kranz researched on developing a training app based on wearable and IoT in the smartphone 

by using sensors that are in-built in the phone [24]. Through this application, individual 
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feedback can be received from the training session. It helps to get better evaluation 

performance against even the expert valuation of various video recorded sessions.  

McCaffrey studied about the adaptation criteria of IoT and wearable devices in a general 

context [25]. Though the adaptation process is quiet fast and rapid, still there are few 

challenges which have been discussed in the paper. One of the main challenge among these is 

some acquired devices remain underutilized which need to be taken into consideration.    

P. Shih in his paper has discussed about the prospective use of wearables and IoT in the 

physical activity tracking [26]. He showed different techniques how wearables can be part of 

health monitoring by using the modern technology and IoT. 

Mazhelis et al. has put an attempt to visualize the IoT field in terms of business perspective 

way by defining the ecosystem and roles of the firms constituting it [27]. In this paper, the 

roles of the IoT firms have been explained with various real life examples such as chip 

manufacturing industry.  

Joseph Wei in his paper has recognized few considerations for the wearable manufacturers 

such as connectivity issue, cloud platform, security threat and manufacturing model [28]. This 

research paper explains the market condition in details. There have also some guidelines about 

how to reach the predicted growth where examining the underlying technologies can play a 

crucial impact. Moreover, he mentioned that most of the development for the wearables has 

been done on the software section while to keep an eye on the hardware development is quite 

important too. His paper really gives the motivation to have a look on the current business 

models of the industry as well as to keep an eye on the prospective challenge to improve the 

software algorithms for the wearables.  

Zhou al in his research work has focused on the solution to mitigate the research gap in terms 

of the context of IoT models and try to sketch a framework to examine and verify numerous 

business model of IoT [29]. He explained the theoretical foundations in the business model 

canvas and also described the various scholarly efforts to introduce IoT business model as 

“Structural Approaches”, “Methodological Approaches” and “Design-based Approaches”. It 

also creates a framework to investigate among various business model of IoT that are inspired 

by the Osterwalder’s “Canvas thinking” [30].  

Marston et al. has identified the key players in the IoT wearable domain in his research [31]. 

According to him Amazon, Google, Apache, Microsoft, IBM and Salesforce are the key players 

in this domain who are making this wearable industry and creating an ecosystem to make a 

nice platform to work on. He has also noted that platform providers in the IoT domain are 

mainly driving the growth of the cloud computing platform. These providers will finally play 

a major role and put a greater impact to raise the end value in such IoT ecosystem.  

The works of Eisenmann et al provides a strategic picture about the business models of the 

wearable industry [32].  He has shown some strategies for the two-sided markets and explained 

how the business should function in the two sided market. This literature is quite handy to 
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understand the reasoning and working principle of some of the leading players (i.e. Microsoft, 

Intel etc.) in the wearable industry. 

Research work of Smedlund and Faghankhani is also quite important to understand the 

wearable industry and the IoT orchestration for development, efficiency and innovation [28]. 

In this paper, few of the vital characteristics of platform based business have been highlighted. 

 

1.7 Outline of the Thesis  

Chapter 2 contains the theoretical frameworks with the detailed explanation that has been 

used in this research work. The working principle of IoT based health system has been briefly 

illustrated in this chapter. 

Chapter 3 encloses the methodology that has been approached and followed to figure the out 

the solution of the problem statement. The procedure of data collection and data analysis have 

been discussed in this section 

Chapter 4 covers the depth analysis of various industries in Swedish market. It includes the 

probable use cases that are suitable for such solution. Then an investigate research has been 

made about the applicability of those use cases in various industries in Sweden. 

Chapter 5 encompasses the concluding remarks and the summary of the finding of this 

research work. Later the future work that can be done to progress this research has been also 

recommended.  
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Chapter-2 Theoretical Framework 
 

The term “Business model” is a very familiar word in the business domain which is used to 

define various activities as well as business relationships in both inside and outside of a firm. 

There are so many literatures available for the business model which explains numerous 

characteristics, distinguishable models, and investigation factors, different case studies in 

addition to standpoints of the business entity or the industry. Westerlund in his research work 

described the business model as “the process how the organization operates in the market and 

what is the basis of its value creation” [33]. Osterwalder has proposed framework for business 

modeling which is very much popular in this domain [30]. The six-point approach (value 

proposition, value chain, value network, market segment, cost-profit analysis and competitive 

strategy) of Rosembloom and Chesbrough is also quite prominent reference in understanding 

the concepts of business model [34].  

The business concept in the IoT domain is a bit different and complex than the traditional 

business model. Thus the framework for IoT business has been further polished and refined in 

a way that its more detail-oriented and suitable for market penetration. By taking the idea 

from Osterwalder’s canvas thinking, Leminen has developed a framework which is more 

appropriate to the IoT business formation. This model has been designed by keeping in mind 

about the fact of different players so that they can be mapped into formatted characteristics 

for the better understanding of the business relations in the IoT eco-system [35]. 

In the business model of IoT, all the aspects related to internet and sensors really play a vital 

role. Due to the variation in nature of different IoT business relationships, the role of actors 

playing in the market is also quite wide. Therefore to design a proper theoretical framework 

for the wearable based IoT Model focusing on safety and health is very much challenging. The 

article of Eurich and Mettler is really handy to understand the theoretical outline where they 

have shown a design based technique to investigate the e-health based IoT business model 

[36]. For the analysis, he has provided a set of tools and kits as well as explained the logic 

behind the design of such kind of business model considering the context of e-health services.   

Silber quoted a nice explanation about the logic of business which is “business logic is one way 

of looking at a business to get a feel for what the business is trying to do and how it is trying 

to do it, as business” [37]. It’s really important to see the business logic in more strategically 

rather than in operational way. This approach is certainly well associated with the e-health 

business senses as the main focus is to make the service more deliverable. Meanwhile cloud is 

always a vital player to connect the various actors where mainly all the mechanism will be 

applied to investigate the input and then send the result to the appropriate place. The more 

detailed approach that has been associated with the IoT wearable industry has been explained 

in the next section.  
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2.1 Working Principle 

The main principle about how this wearable IoT technology works can be explained in a three 

steps block diagram. The workflow of such innovative technology has been tried to visualize 

in the figure-2.1 shown below. At the beginning the health related data will be collected 

through various IOT sensors like smart watch, smart t-shirt etc. Then once the data has been 

collected, it will be processed with various intelligence and mechanisms. At last once the data 

have been processed, it will be sent to safety/health related professional and relevant people 

to take the action.  

 

 

 

 

 

 

 

 

 

 

Figure-2. 1: Workflow of IoT Based e-health business 

 

In this research work, we are dealing with an IoT based business platform where the main goal 

is to make the working environment of industrial workers safe and secure. One of the best 

ways to do so is to make the workers always connected and thus terminology comes as 

“Connected Worker”. At the first stage to collect the health related data from the workers, 

numerous sensors has been installed in the body though smart devices i.e. smart watch, smart 

t-shirt etc. These smart devices transmit health related data to the secured storage in the cloud 

through the internet. Then these data have been processed through various modern intelligent 

mechanisms like artificial intelligence, machine learning, signal processing, anomaly 

detection, predictive analysis, pattern recognition, gesture recognition etc. [38] [39] [40] [41] 

[42] [43]. Once the investigation has been done, it will be sent to relevant personnel like 

reporting supervisor or manager and even the personal/company health doctor to take the 

further action. If the worker needs to be notified about his health, it can be designed in that 

way too. So it’s certainly clear how the smart wearable kits are attached with the aspects of 

envisioned IoT eco-system. Therefore the whole concept of IoT, wearable and safety/health 
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intelligence are interrelated with each other and the importance of cloud communication is 

immense. 

 
Figure-2. 2: Architecture of IoT based e-health business [64] 

 

In the wearable health-care IoT industry, cloud platform is the part and parcel to work and 

function. When all the health related biological data has been collected from the body of the 

workers, it sends all these information to the smart phone the users. There is an app working 

who then sends the data to the cloud where all the computation and analysis take place. Then 

the result of the processed data can be sent to the workers smartphone as well as to a web based 

dashboard so that the reporting manager or supervisor can have the updated status. This cloud 

computing platform is indeed very significant in the wearable e-health IoT industry. It is that 

virtual space where the developers work, access and analyzes the data as well as apply their all 

investigation tool. Thus cloud platform has been usually provided with a special service by the 

service providers (Platform-as-s-Service, PaaS) where in fact provider has not any active 

interest about for what purpose actually it has been served [44]. The service provider in the 

PaaS framework is responsible to provide the support of hardware and software development 

tools such as APT- Application Program Interface, SDK- Software Development Kit as a service 

while it uses its specific infrastructure to manage all the software [45] [46]. This is truly a nice 

way to provide the developers a platform where they don’t need to worry about owing in 

addition to managing the infrastructure and development environment for various 

applications.  

 

Figure-2.2 has been introduced to understand the whole concepts of how the wearable devices 

working in corporation to IoT sensors. It gives an overall impression about the whole 

framework. Sensors in the wearable smart devices like smart watch and smart t-shirt record 
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all the bio signals in its internal storage of buffer memory.  These data then transferred through 

Bluetooth or other wireless technology to the smartphone. The apps in the smartphone works 

as medium like internet gateway. If needed, even these raw data can also be visualized in real-

time in the display of the smart phone. Meanwhile with the cloud platform, these data are also 

synched too so that these are accessible by other apps. Later the processed data has been 

transferred to a graphical interface of the smartphone in addition to web based dashboard in 

the desktop so that’s its visible for the users where the user can be workers themselves, the 

line manager/supervisor and/or even industrial doctor depending on the use case.  



15 
 

Chapter -3 Methodology 
 

3.1 Research Method and Approach 

This research work has been conducted in an exploratory and conceptual nature. Kothari in 

his research work mentioned about that conceptual method which is meant to be an 

intellectual idea that has been used to develop new concepts and/or to rethink old existing one 

[46]. By using this research method, this thesis will make use of previous concepts and 

experiences to point out the probable use cases that is suitable for the Swedish industry in the 

domain of workplace safety/health.  

There is always a fact about which Swedish industry to target on. So initially a research on 

various industries has been made to find out which industries will be the best to initially target 

for such wearable solution. As the solution will be used for the safety/health intelligence, so 

working environment and occupational scenario is very much important. Once the industries 

have been finalized, then need to verify those industries. Thus to find out which actors are 

playing the vital role on those selected industries come into the main focal point. Therefore 

investigation has been done to figure out the big companies and/or industries in the Swedish 

region. In doing so, various factors have been taken into considerations like type of accidents, 

no of accidents, no. of blue collar workers,  working environment, risk factors for workers, 

investment in safety/health sector etc.  

Hence the research work has been dealt in a way to understand the current scenario in the 

Swedish industries and evaluate them using various theoretical parameters and tools. As a 

result, research has been more prioritized on ‘qualitative’ than ‘quantitative’ way. The 

quantitative research methodology guideline of Anna Hakansson has given the inspiration and 

direction to form the research work. According to her [47], 

“The Qualitative Research method concerns understanding meaning, opinions and behaviors 
to reach tentative hypothesis and theories or develop computer systems, artifacts and 
inventions. The method commonly uses smaller data sets that are sufficient enough to reach 
reliable results, where the data collection continues until saturation is reached”. 
 
In doing the research, one of the key focuses is also to find the prospective use cases that are 

suitable for this wearable technology which fulfills the safety/health solution. In order to find 

out suitable use cases that go with these innovative features of the wearables as well as matches 

with the safety solution, the annual reports of relevant companies and industries have been 

analyzed. To keep track about the progress, a framework has been developed. Additionally 

data has been collected from various sources till the use cases have been examined and 

evaluated. The saturation stage of data collection has been confirmed only when the responses 

from different business and innovation managers as well as safety/health professionals have 
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been sufficiently similar enough so that a certain trend is totally visible to sketch the 

framework.  

3.2 Data Collection 

This research work is thoroughly grounded on a new modern technology which has IoT, 

wearables, sensor networks, cloud computation, artificial intelligence, and machine learning 

and so on. Most importantly the implementation of the product will be served to the 

occupational safety/health intelligence. Thus the scope and availability of the scientific 

literature is comparatively not sufficient enough to get overall direction about the research. 

As a result, the mainstream data has been collected from various secondary sources like 

recently published conference or journal papers related to wearable technology’s market 

analysis, newspapers and periodicals, well-known technological blogs, official websites of the 

companies and industries, Annual report of various organizations, globally recognized survey 

reports, online magazines as well as product and service reviews. In collecting the data for the 

research work, proper quality and the reliability factors have been taken into consideration.  

Report from various healthcare organizations (i.e. WHO, OECD), safety/security concerning 

authorized bodies (BLS,) famous media articles and newspapers (BBC, CNN) have also taken 

part a great role to understand the proper background and real world scenario [48] [49] [50] 

[51] [52]. Overall the research has been done by collecting data from various valid online 

sources in order to generate the fruitful and meaningful results. 

Meanwhile, the research work also includes widespread literature study that covers a vast 

range of fields from various domains. It really helped to build the solid foundation for the 

research. Literature related to Internet of Things (IoT), wearables, safety, health, innovation 

and business models really played a significant role to create a proper framework so as to 

conduct my research in a perfect shape. . The research work of J. Markendahl and A. Laya 

regarding the business challenge of Internet of Things (IoT) has been considered as a role 

model in the initial stage [53]. 

Majority of the data that have been used in this research work have come from several 

interviews from various industries as well as from an international conference that have been 

attended. The format of the interviews was semi-structure by nature where a certain format 

has been followed where the guideline has been taken from the proposed six building block 

business model approach of Rosembloom and Chesbrough [34]. While taking the interview, 

they have been asked more open-ended and explanatory question so that they can express the 

whole opinion with full freedom. The questionnaire have been prepared in such a way so that 

it contains the value proposition, business strategy, ongoing problems and challenges, cost and 

profit margin, value network, risk analysis, prospective innovation,  solution and use case as 

well as the current stand of the company.  
  
Though there was a pre structure of the question formats, but according to the industry and 

the background of the professional, the questions have been altered to make the conversation 
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more meaningful and fruitful for both the parties.  Cohen in his research paper has mentioned 

“Semi‐structured interviews allow informants the freedom to express their views in their own 

terms and thus can provide reliable, comparable, qualitative data” [54]. Therefore, the semi-

structured format has been approached while executing the conversation with the industry 

people.   

From the initial research about the Swedish market, few of the industries came out which 

seem to be more applicable for such safety/health intelligence.   

While investigation about the industries has been done, they have been classified in following 

two categories: high priority industries and medium priority industries. It has been figured out 

by analyzing the nature and feature of the safety/health solution as well as the working 

scenario of the blue collar workers on the industries. The chosen industries are listed below: 

High priority industries: 

 Automotive  

 Construction 

 Manufacturing electrical equipment 

 Mining and extraction 

 Power/Energy plant 

 Transportation and logistics 

 Warehousing 

Medium priority industries: 

 Chemical 

 Forestry 

 Manufacturing paper 

 Manufacturing pharmaceutical 

 Telecom 

So while it has been tried to reach the industrial people, high priority industries have been 

give more importance as it will help to find and validate the use cases in the Swedish market. 

The list of the industrial professional whom the interviews have been taken and the attended 

conference are listed below: 

Interviewee-1: Guilherme Gomes, Innovation Manager, Volvo Cars, Sweden (Automobile 

industry) [55] 

Interviewee-2: Aric Dromi, Chief Futurologist and Former Marketing Innovation Director, 

Volvo Car Group, Sweden (Automobile industry) [56] 
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Interviewee-3: Calven van der Byl, Senior Advisor, Supply Chain Innovation, DSV, South 

Africa (Transportation and logistics industry) [57] 

Interviewee-4 : Robin Maunder-Cockram, Health and Security Advisor, TNT, The Netherlands 

(Transportation and logistics industry) [58] 

Interviewee-5 : Henrik Niels Olsen, Head of Business Continuity Management, Statoil, 

Norway (Mining and extraction industry) [59] 

Interviewee-6 : Henrik Floden, Enterprise Architect, Skanska, Sweden (Construction industry) 

[60] 

Interviewee-7 : Rupesh Kumar, Country Coordinator Health & Safety, Vattenfall AB, Sweden 

(Power Plant) [61] 

Interviewee-8 : Susanne Falto, Production Supervisor, Scania, Sweden, (Automobile industry) 

[62] 

Interviewee-9 : Marek Sobieniecki, Consultant, IKEA, Sweden (Furniture manufacturing 

industry) [63] 

Likewise previously mentioned, the interviews have been taken in a semi-structured form. 

The foremost theme of the discussion comprises the following: 

 The problems currently their industry is facing in terms of workers safety/health 

 About the prospective use case for the AI based wearable solution 

 Feasibility of such solution to improve the industrial safety/health 

 Accessing their thoughts about how much the solution meets their expectation 

Most of the interviews lasted in between half an hour to one hour. All the interviews have 

been recorded and later these have been transcribed to find out the answer of the research 

question. 

The comparability of the interviews are limited as the questions and discussion are mostly 

focused on observation rather than to follow a set of questionnaire. Anyhow what can be lost 

in such session has been recovered by letting the speaker to develop their particular coherence 

[19]. This strategy is somewhat desirable as this makes the discussion in a more cooperative 

way and thus the interviewee feel the comfort and freedom to share the actual thoughts [20].  

For each of the interviews that have been performed, a separate document has been made 

which encompasses the date, place, conversation notes in addition to the crucial insights [21].  

As this research work has been performed in a German startup WearHealth UG which is based 

on AI and Machine learning via wearables for the safety/health intelligence, so the opinion 

and thoughts from the inside professionals have also taken a huge part while preparing the use 
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cases for such innovative solution. Therefore, insights have been collected from Esteban Bayro 

Kaiser, CEO and Diego Solino Fernandez, Business Developer at WearHealth UG [64].   

Meanwhile some interesting perceptions have come out too by attending the International 

Broadband World Forum’ 2017 (BBWF 2017) in Berlin, Germany [65]. More than 1500 

companies from 93 countries have attended the event. The main theme of the conference was 

related to few of the hottest topics like networks for future, next generation services, the 

evolving ecosystem, IoT and automation etc. This event really has provided the perception 

about how IoT, AI and digital health are performing altogether with wearable devices in the 

daily lives.   

3.3 Data Analysis  

Once the qualitative data has been collected from various industry professionals who are 

working on various domain like business area, innovation dept., safety, health and 

environment section, these data have been analyzed. While this analysis has been done, the 

guideline of Mettler and Eurich has been taken into consideration [36]. The theoretical 

framework that has been discussed earlier helped a lot in analyzing the data. In the interim as 

the main focus is to figure out the use cases which are suitable for Swedish market, the data 

that have been gathered from the annual report from various companies have also been taken 

into consideration. Finally once the whole data that has been collected from numerous sources, 

those have been systematically organized for the comparison purpose to understand the overall 

scenario clearly and concisely. The process of the data analysis at each level is described in 

detailed manner at Chapter-4. It embraces how the analysis has been started, the obtained 

result and finally the way to reach in order to finding the answer of the research questions.  
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Chapter -4 Analysis 
 

4.1 An Overview of Industrial Workplace Scenario  

Comparing to the earlier times, though the workplace condition for the blue collar workers 

are better, but still even this modern time, frequent accidents are happening. According to a 

last year’s report from International Labor Organization (ILO), in every 15 seconds, 151 

workers suffer from a work related accidents. Besides, there are 317 million non-fatal work-

related accidents worldwide in every year. Additionally 321,000 people die every year only 

because of occupational accidents. From their report, it has also come out that in U.S. only, 

workplace injuries and illness cost employees more than $220 billion annually, and 27 million 

working days are lost per year [2].  

 

Figure-4. 1: Reasoning of fatal occupational injuries [66] 

  

Workplace injuries can be of two types. One is fatal injuries where it’s quite serious and mostly 

causes death and another one is non-fatal injuries where the accident level is not that severe. 
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Now these fatal accidents can be occurred in various ways. According to a recent survey by 

Bureau of Labor Statistics (BLS), fatal accidents are caused mostly by transportation accidents 

[66]. Figure-4.2 shows some of the major sources for fatal occupational injuries like violence 

and other injuries by persons or animals; falls, slips and trips; contact with objects and 

equipment; exposure to harmful substances or environments, fires and explosions etc. Another 

thought-provoking thing comes out from the survey that compared to 2015, even the no. of 

non-fatal injuries are more in 2016. It shows an alarming sign that though the technology is 

enlightening day by day rapidly, but it’s still not able to retain the fatal injuries rate in a 

decaying pattern.  

 

Figure-4. 2: High fatal injury rate by major occupational group [66] 

 

The rate of fatal injury rates in civilian occupation have been shown in figure-4.2 [66]. From 

this analytical statistics which has been analyzed based on the data in 2015 by Bureau of Labor 

Statistics, it’s noticeable that no. of fatal workplace injuries are more in profession which is 

related to transportation and material moving. In fact the list of industries that are having 

larger no. of work injuries has been organized in a sequential pattern below. 

 Transportation and material moving 

 Construction and extraction 
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 Service 

 Management, business and financial operations 

 Installation, maintenance and repair 

 Farming, fishing and forestry  

 Production 

 Sales and related 

 Office and administrative support 

 

Meanwhile to have the understanding of non-fatal occupational injuries, a statistical survey 

has been shown in figure-4.3 that has been done by Bureau of Labor Statistics (BLS) [66]. It 

shows the same pattern where the majority of non-fatal injuries are having in transportation 

and material moving occupations.  These analyses really give the hint that which industries 

can be the center of focus for such innovative AI and IoT based solution via the smart 

wearables for the safety/health in order to prevent the accidents. Even let’s say accident 

happens, through this technology, it will be quickly noticeable and identifiable. Therefore the 

necessary actions can be taken before any big danger happens.  

Figure-4. 3: Non-fatal injury rate by major occupational group [66] 
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From the overall analysis on the workplace scenario, the industries which can be high priority 

and medium priority target group for such modern safety/health solution have been filtered. 

The list has been shown below.  

High priority industries: 

 Automotive  

 Construction 

 Mining and extraction 

 Power/Energy plant 

 Transportation and logistics 

 Warehousing 

 

Medium priority industries: 

 Chemical 

 Forestry 

 Manufacturing electrical equipment 

 Manufacturing paper 

 Manufacturing pharmaceutical 

 Telecom 

Now to evaluate more in details and to dig deep on the Swedish market, the main focus has 

been given to the high priority industries. While investigation has been done, the emphasis 

has been given on their annual report, safety/health scenario, investment in innovation and 

other staffs etc. in different industries of Sweden. It will help to understand the overall picture 

and how big the market is as well as to recognize which industries, sectors or companies, the 

analysis should go to depth.   
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4.2 Research on Swedish Industries: 

4.2.1 Impact of Population  

This section has been used to explain the finding of the research on Swedish industries. Though 

in terms of area, it’s quite a big region, but due the nature and weather conditions, the number 

of people live there is not that big in numbers. To compare the population in Sweden with few 

populated countries in central Europe, table-4.1 and table-4.2 haves been shown below [67]. 

 

Sl No. Country Population (million) 

1 Germany 82.11 

2 France 64.98 

3 Italy 59.36 

4 Spain 44.36 

 

Table-4. 1: Top four populated country in Europe [67] 

 

Sl No. Country Population (million) 

1 Sweden 9.11 

 

Table-4. 2: Population in Sweden [67] 

From the table-1 and table-2, it has been clear that the population is very less compared to 

mainland Europe. Thus it’s obvious that though Sweden has a better life standard and consider 

safety/health of the workers as a very important fact, still in terms of population, the market 

is not as big as it should be [5].  

4.2.2 Investigation on Swedish Industries based on Metrics 

The metrics that have been taken into considerations at the early stage to investigate the 

Swedish market are below: 

 The largest employees  

 The largest companies by turnover 

 The most profitable companies  
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4.2.2.1 Swedish Industries in term of largest employees  

The more the number of people is working in an industry, the more safety/health issues come 

up. Thus investigation has been done to find out the biggest industries in terms of employees 

in Sweden. Table-4.3 shows the largest employers in total in Sweden.   

 

Sl. No Company Number of employees 

1 Securitas AB 282 028 

2 H&M Hennes & Mauritz AB 123 178 

3 Ericsson, Telefon AB LM 107 369 

4 Volvo, AB 99 488 

5 Electrolux, AB 55 692 

6 Assa Abloy AB 46 928 

7 Autoliv AB 46 234 

8 SCA Svenska Cellulosa AB 46 171 

9 Sandvik AB 44 769 

10 SKF, AB 43 508 

11 Skanska AB 40 759 

12 Scania AB 40 286 

13 Essity AB 40 000 

14 Volvo Car AB 37 969 

15 PostNord AB 33 278 

16 Nordea Bank AB 31 437 

17 Transcom Worldwide AB 26 093 

18 Telia Company AB 24 898 

19 Carl Benner AB 23 638 

20 Nordstjernan AB 22 933 

 

Table-4. 3: Largest employers in total in Sweden 
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4.2.2.2 Swedish Industries in term of largest turnover 

One of the important metrics that have been used in this research work is turnover. This is 

because who is having good turnover at the end of all, can focus on making the 

companies/industries better.  To make the industry to be in top ranked, the company has to 

focus on the safety/health of employees and especially the blue collar workers. Thus to 

investigate the Swedish market based on largest turnover is quite crucial.  

Table-4.4 shows the largest companies by turnover in Sweden.   

 

Sl. No Company Turnover (*1000) SEK 

1 Volvo, AB 344  748 000 

2 Volvo Car AB 210 912 000 

3 Ericsson Telefon AB LM 201 303 000 

4 H&M Hennes & Mauritz AB  200 004 000 

5 Skanska AB 157 877 000 

6 Vattenfall AB 135 295 000 

7 Electrolux AB 122 060 000 

8 SCA, Svenska Cellulosa AB 117 314 000 

9 Scania AB 110 721 000 

10 ICA Gruppen AB 103 655 000 

11 Atlas Copco AB 101 356 000 

12 Essity AB 101 238 000 

13 Nordea Bank AB 93 269 650 

14 Securitas AB 88 162 400 

15 Telia Company AB 84 178 000 

16 Sandvik AB 81 553 000 

17 SKF, AB 72 787 000 

18 Axel Johnson Holding AB 72 327 000 

19 Assa Abloy AB 71 293 000 

20 ICA Sverige AB 69 491 003 

 

Table-4. 4: Largest companies by turnover in total in Sweden 

4.2.2.3 Swedish Industries in term of most profitable 

To perform the research, one more important metric has been taken into consideration 

which is most profitable companies in Sweden. 
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Table-4.5 shows the largest companies in terms of most profitable in Sweden.   

Sl. No Company Net Profit (*1000) SEK 

1 Alecta pensions forsakring, 

omsesidigt  

57 863 000 

2 Nordea Bank AB 39 380 300 

3 AMF Pension  39 266 000 

4 Investor AB 34 118 000 

5 AstraZeneca AB 33 204 000 

6 Livforsakringsbolaget 

Skandia, omsesidigt  

29 443 000 

7 Volvo, AB 28 254 000 

8 Swedbank AB 24 542 000 

9 Handelsbanken 21 025 000 

10 H&M Hennes & Mauritz AB  20 089 000 

11 Skandinaviska Ensklida 

Banken AB SEB 

20 806 000 

12 Telia Company AB 19 249 000 

13 Atlas Copco AB 18 805 000 

14 L E Lundbergforetagen AB 17 419 000 

15 Akelius Residential Property 

AB 

13 320 000 

16 Volvo Car AB 13 147 000 

17 Vattenfall AB 12 889 000 

18 If Skaderforsakring AB 12 386 000 

19 SCA, Svenska Cellulosa AB 10 360 000 

20 Folksam Omsesidig 

Livforsakring  

9 412 000 

 

Table-4. 5: Most profitable companies in Sweden 

4.2.3 Investigation on Swedish Industries based on priority selection 

As discussed previously, the high priority Swedish industries that can be more appropriate for 

such IoT and AI based solution for safety/health resolution of workers have been researched 

in this section. Besides, though the earlier investigation is based on 3 different metrics, but 

among them most important seems to be no. of employees. So while the analysis has been done 

on the high prioritized industries, no of employees has been taken into consideration to make 

the comparison.   
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4.2.3.1 Swedish Automobile Industries 

Europe is quite renowned for automobile industry. Sweden has very good reputation for this 

industry. It has been found as a very much prospective industry considering features of the AI 

and IoT based safety/health solution. Meanwhile not only the fact of the features of the 

solution, but also the working environment and overall workplace safety scenario play a vital 

role to choose this industry to go more in depth.  

Table-4.6 shows the top listed Swedish automobile industries based on the no. of employees 

are working.  

Sl. No Company Number of employees 

1 Volvo, AB 99 488 

2 Autoliv AB 46 234 

3 Scania AB 40 286 

4 Volvo Car AB 37 969 

5 Thule Group AB 2 180 

6 Haldex AB 2 045 

7 IAC Group AB 1 299 

8 Bulten AB 1 264 

9 GKN Driveline Koping AB  1 020 

10 Meritor HVS AB 896 

11 VBG Group AB 764 

12 BAE Systems Hagglunds AB 729 

13 Eberspacher Exhaust 

Technology Sweden AB 

700 

14 National Electric Vehicle 

Sweden AB NEVS 

679 

15 Plastal Sverige AB 581 

16 Be-Ge Foretagen AB 502 

17 Gestamp HardTech AB 494 

18 Kongsberg Automotive AB 476 

19 Titan Engine Cooling AB 441 

20 Automotive Components 

Floby AB 

440 

 

Table-4. 6: Automobile industries in Sweden 

  



29 
 

4.2.3.2 Swedish Construction Industries 

Construction industries have been found as a very much prospective industry considering 

features of the AI and IoT based safety/health solution. Meanwhile not only the fact of the 

features of the solution, but also the working environment and overall workplace safety 

scenario play a vital role to choose this industry to go more in depth.  

Table-4.7 shows the top listed Swedish construction industries based on the no. of employees 

are working.  

 

Sl. No Company Number of employees 

1 Skanska AB 40 759 

2 NCC AB 16 793 

3 Peab AB 13 712 

4 JM AB 2 400 

5 Erlandsson Holding AB 1 796 

6 Bonava AB 1 482 

7 Midroc Europe AB 1 422 

8 Veidekke Entreprenad AB 1 181 

9 Peab Byggservice AB 799 

10 Serneke Group AB 779 

11 BDX Foretagen AB 468 

12 Erlandsson Bygg AB 445 

13 Ikano Bostad AB 380 

14 ByggPartner i Dalarna 

Holding AB 

377 

15 Peab Bostadproduktion AB 323 

16 Einar Mattson AB 307 

17 Attacus Invest AB 307 

18 Eric Andersson Gruppen AB 290 

19 Ikano Bostadsutveckling AB 282 

20 Atrium Ljungberg AB 281 

 

  Table-4. 7: Construction industries in Sweden 
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4.2.3.3 Swedish Electrical Equipment Manufacturing Industries 

Electrical equipment manufacturing industries have been also found as a very much 

prospective industry considering features of the AI and IoT based safety/health solution. 

Additionally not only the fact of the features of the solution, but also the working environment 

and overall workplace safety scenario play a vital role to choose this industry to go more in 

depth.  

Table-4.8 shows the top listed Swedish electrical equipment manufacturing industries based 

on the no. of employees are working.  

 

Sl. No Company Number of employees 

1 Electrolux, AB 55 692 

2 Nibe Industrier AB 11 869 

3 ABB AB 8 795 

4 Dometic Group AB 6 503 

5 Fagerhult, AB 2 787 

6 Liljedahl Group AB 1 183 

7 Saft AB 531 

8 Nexans Sweden AB 476 

9 Enics Sweden AB 466 

10 Esab AB 451 

11 FLIR Systems AB 372 

12 GARO AB 275 

13 Aura Light Group AB 264 

14 NKT AB 247 

15 ESBE AB 205 

16 Draka Kabel Sverige AB 175 

17 Franke Futurum AB 162 

18 Belid Lighting AB 161 

19 Glamox AB 160 

20 Amokabel AB 159 

 

Table-4. 8: Electrical equipment manufacturing industries in Sweden 
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4.2.3.4 Swedish Mining Industries 

Mining industries is reasonably an important sector in Sweden as they have relatively a lot of 

natural resources. It has been found as a very much potential industry too considering features 

of the AI and IoT based safety/health solution. Additionally likewise, not only the fact of the 

features of the solution, but also the working environment and overall workplace safety 

scenario play a vital role to choose this industry to go more in depth.  

Table-4.9 shows the top listed Swedish mining support industries based on the no. of 

employees are working.  

Sl. No Company Number of employees 

1 LKAB 4 224 

2 Zinkgruvan Mining AB 372 

3 Stenintressenter APS AB 305 

4 SMA Mineral Holding AB 187 

5 Nordkalk AB 136 

6 Sydsten AB 125 

7 Sand & Grus AB Jehander 114 

8 Johansson Grus & Mark Entr. 

AB 

90 

9 Emmaboda Granit AB 84 

10 Sibelco Nordic AB 84 

11 Neova AB 83 

12 Gustav R Johansson AB 74 

13 Tranemo Grus & Betong AB 67 

14 Imerys Mineral AB 56 

15 Hesselius Entreprenad AB 45 

16 Hallstaviks Schakt AB 43 

17 Snells Entreprenad AB 39 

18 Broderna Hall, AB 39 

19 Roma Grus AB 37 

20 Nybrogrus AB 36 

 

Table-4. 9: Mining support industries in Sweden  
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4.2.3.5 Swedish Air Transport Industries 

Air Transportation industries are simply a dynamic sector in Sweden. It has been found that it 

can be a potential industry too considering features of the AI and IoT based safety/health 

solution. Additionally likewise, not only the fact of the features of the solution, but also the 

working environment and overall workplace safety scenario play a vital role to choose this 

industry to go more in depth.  

Table-4.10 shows the top listed Swedish air transportation industries based on the no. of 

employees are working.  

Sl. No Company Number of employees 

1 SAS AB 10 710 

2 Braathens Aviation AB 854 

3 West Atlantic AB 477 

4 TUIfly Atlantic AB 476 

5 Nextjet Sverige AB 241 

6 Braathens Regional Airways 

AB 

187 

7 Braathens Regional Aviation 

AB 

186 

8 Nova Airlines AB Novair 123 

9 Airlog Group Holding AB 99 

10 Amapola Flyg AB 88 

11 Leman-International System 

Transport AB 

58 

12 Hummingbird Aviation 

Services 

49 

13 OSM Aviation Academy AB 30 

14 World Courier Sweden AB 28 

15 Grafair Flight Management 

AB 

25 

16 Hoga Kusten Airport AB 20 

17 Svenskt Industrifyg AB 19 

18 Greentrade Aviation AB 17 

19 Jamtlands Flyg AB 16 

20 HeliAir Sweden AB 14 

 

Table-4. 10: Air transportation industries in Sweden  
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4.2.3.6 Swedish Warehousing Industries 

Warehousing industry is kind of a popular industry all over the world. Sweden is also not the 

exception. This industry has also been treated as a medium priority industry analyzing the 

features of the AI and IoT based safety/health solution. Additionally not only the fact of the 

features of the solution, but also the working environment and overall workplace safety 

scenario render in making the decision to put it into medium priority industries for such 

safety/health solution. 

Table-4.11 shows the top listed Swedish warehousing industries based on the no. of employees 

are working.  

Sl. No Company Number of employees 

1 Swedavia AB 2 949 

2 Schenker AB 2 106 

3 DHL Freight (Sweden) AB 1 959 

4 Mekka Traffic AB 1 530 

5 DSV Road AB 1 331 

6 Braganza AB 996 

7 Menzies Aviation Sverige AB 829 

8 Greencarrier AB 794 

9 DHL Supply Chain (Sweden) AB 648 

10 Aviator Airport Services Sweden 

AB 

541 

 11 Post Nord TPL AB 514 

12 Logent Resurs AB 500 

13 APM Terminals Gothenburg AB 471 

14 EI-Giganten Logistik AB  471 

15 BDX Foretagen AB 468 

16 Bring Frigo AB 427 

17 Retlog AB 404 

18 EB Gruppen AB 378 

19 Copenhagen Malmo Port AB 377 

20 Geodis Sweden AB 359 

 

Table-4. 11: Warehousing industries in Sweden 
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4.2.3.7 Swedish Forestry Industries 

Forestry is quite a big sector in Sweden as all of most of its place is covered by green beauties. 

This industry has been considered as a medium priority industry considering features of the 

AI and IoT based safety/health solution. Additionally not only the fact of the features of the 

solution, but also the working environment and overall workplace safety scenario render in 

making the decision to put it into medium priority industries for such safety/health solution. 

Table-4.12 shows the top listed Swedish forestry industries based on the no. of employees are 

working.  

Sl. No Company Number of employees 

1 Sveaskog AB 844 

2 Stora Enso Skog AB 481 

3 SCA Skog AB 436 

4 Norra Skogsagarna ek for 347 

5 Bergkvist-Insjon AB   212 

6 Skogsagarna Mellanskog Ek 

for 

207 

7 Magnus Thor AB 146 

8 Sundins Skogsplantor AB 131 

9 Bergvik Skog AB 123 

10 Sydved AB 120 

11 Skogssallskapets Forvaltning 

AB 

97 

12 MP Bolagen I Vetlanda AB 97 

13 Alfa Skogsservices AB 68 

14 Skogsvardsbolaget TS AB 65 

15 Alvdalens Utbildnings 

Centrum AB 

63 

16 SLV Skogsservice AB 61 

17 Svensk Skogsservice AB 60 

18 Mora Skogsservice AB 60 

19 Vallsta Skogsmaskiner AB 59 

20 Skogssvardarna i Uppland AB 54 

 

Table-4. 12: Fishing industries in Sweden 
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4.2.3.8 Swedish Paper Manufacturing Industries 

Paper manufacturing industry is a very strong industry in Sweden. This paper manufacturing 

industry has also been considered as a medium priority industry analyzing the features of the 

AI and IoT based safety/health solution. Additionally not only the fact of the features of the 

solution, but also the working environment and overall workplace safety scenario render in 

making the decision to put it into medium priority industries for such safety/health solution. 

Table-4.13 shows the top listed Swedish paper manufacturing industries based on the no. of 

employees are working.  

Sl. No Company Number of employees 

1 SCA, Svenska Cellulosa AB 46 171 

2 Essity AB 40 000 

3 BillerudKorsnas AB 4 274 

4 Tetra Park, AB 3 797 

5 Sodra Skogsagarna ek for  3 594 

6 Holmen AB 2 989 

7 Duni AB 2 212 

8 Bong AB 1 556 

9 Stora Enso Paper AB 1 481 

10 SCA Graphic Sundsvall AB 1 078 

11 Stora Enso Skoghall AB 820 

12 Metsa Board Sverige AB 749 

13 Smurfit Kappa Sverige AB 659 

14 DS Smith Packaging AB 602 

15 Nordic Paper Holding AB 596 

16 Stora Enso Fors AB 588 

17 Smurfit Kappa Kraftliner 

Pitea AB 

549 

18 Metsa Tissue AB 519 

19 Ahtstorm Munksjo Paper AB 408 

20 Stora Enso Pulp AB 398 

 

Table-4. 13: Paper manufacturing industries in Sweden 
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4.2.3.9 Swedish Chemical Manufacturing Industries 

Chemical manufacturing industry is quite a robust industry in Sweden. This chemical 

manufacturing industry has also been treated as a medium priority industry analyzing the 

features of the AI and IoT based safety/health solution. Additionally not only the fact of the 

features of the solution, but also the working environment and overall workplace safety 

scenario render in making the decision to put it into medium priority industries for such 

safety/health solution. 

Table-4.14 shows the top listed Swedish chemical manufacturing industries based on the no. 

of employees are working.  

Sl. No Company Number of employees 

1 Lindengruppen AB  3 162 

2 Akzo Nobel Sweden Finance 2 723 

3 GE Healthcare Bio-Sciences 1 533 

4 Perstorp Holding AB 1 505 

5 Borealis AB 898 

6 AGA AB 883 

7 Bona AB 540 

8 Flugger AB 466 

9 Cambrex Karlskoga AB 422 

10 Lindab Ventilation AB 399 

11 Stora Enso Pulp AB 398 

12 Orica Sweden AB 341 

13 SCA Obbola AB 322 

14 Tikkurila Sverige AB 318 

15 Mondi Dynas AB 317 

16 Inovyn Sverige AB 316 

17 Kemira Kemi AB 311 

18 Perstorp Speciality Chemicals 

AB 

302 

19 Orkla Care AB 300 

20 Sherwin – Williams Sweden 

AB 

287 

 

Table-4. 14: Chemical manufacturing industries in Sweden 
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4.2.3.10 Swedish Pharmaceutical Products Manufacturing Industries 

Pharmaceutical product manufacturing industry is another of an industry in the Swedish 

countries which has also been treated as a medium priority industry analyzing the features of 

the AI and IoT based safety/health solution. Additionally not only the fact of the features of 

the solution, but also the working environment and overall workplace safety scenario render 

in making the decision to put it into medium priority industries for such safety/health solution. 

Table-4.15 shows the top listed Swedish pharmaceutical product manufacturing industries 

based on the no. of employees are working.  

 

Sl. No Company Number of employees 

1 Astra Zeneca AB 5 689 

2 Recipharm AB 2 927 

3 Fresenius Kabi AB 947 

4 Swedish Orphan Biovitrum 760 

5 Octapharma AB 721 

6 McNeil AB 630 

7 Phadia AB 544 

8 Apotek Produktion AB 481 

9 Q-Med AB 469 

10 Attends 302 

 11 Pfizer Health AB 226 

12 Eurenco Bofors AB 200 

13 PolyPeptide Laboratories 

(Sweden) AB 

192 

14 Qpharma AB 150 

15 Amo Uppsala AB 121 

16 Medivir AB 118 

17 Orexo AB 99 

18 Rechon Life Science AB 86 

19 Oasmia Pharmaceutical AB 75 

20 Bioglan AB 64 

 

Table-4. 15: Pharmaceutical products manufacturing industries in Sweden  
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4.3 Analyze the Safety/Health Scenario in Sweden 

4.3.1 Selection of companies 

From the prior discussion, it has been apparent that high priority industries are the foremost 

target groups for this research to observe the prospective of such AI/IoT based solution to have 

better safety/health intelligent system.  From the research of different industries in Sweden 

which has been presented in section 4.2, few large companies have been chosen from the high 

priority industries to dig further. While doing in depth research, the core emphasis has been 

put on safety/health scenario and the prospects of such solution in that industry. The list of 

chosen companies from the high priority industries have been highlighted below in the table-

4.16.  

Industry Company 

Automotive 
Volvo 

Scania 

Mining & Extraction 
Statoil 

Aker Solutions 

Power/Energy Plant 
Vattenfall 

Wartsila 

Construction 
Skanska 

ISS A/S 

Warehousing 
TNT 

DSV 

Transportation & Logistics A.P. Moeller Maersk 

 

Table-4. 16: List of companies for deeper research 

 

4.3.2 Automotive Industries 

4.3.2.1 Frequency of Injuries 

The working environment in the automotive industry for the blue collar workers who are 

working in the workshop and production/manufacturing house is always a bit tricky. Due to 

heavy loads of big machines and automated robots which deal with the bodies of the big cars, 

buses, trucks etc. there is always kind off threats regarding the issue of workers safety/health. 
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Therefore, automotive industry is on high priority list as a target group for such AI/IoT based 

solution.  

Figure-4.4 shows rate of injury cases per hundred full-time workers from the motor vehicle 

related industries in between 2003 and 2010. 

 

Figure-4. 4: Rate of injury cases per 100 full-time workers in automotive industry [50] 

From the figure-4.4, it’s fairly understandable that injuries are somewhat frequent [50]. Few 

of the mentionable sectors of automotive industries who are suffering from injuries are motor 

vehicle manufacturing, motor vehicle body and trailer manufacturing, motor vehicle parts 

manufacturing, automobile dealers, automotive part accessories, automotive repair and 

maintenance etc.  The pattern also shows that the rate of injuries is decreasing, but there are 

injuries happening and some actions need to be taken care of to reduce the injuries in the 

automotive industries.  
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4.3.2.2 Impact of Driving 

One of the concerned parts in automotive industries is the amount of accidents and crushes 

while driving. Figure-4.5 shows the percentage of crashes due to fatigue as a function of hours 

of driving. As the curve is exponentially increasing, it means the rate of crushes increases with 

the increase of working hours. According to a report from Insurance Journal, driver fatigue 

causes 20% of auto crush [68]. So, it’s a matter of anxiety for the automobile industry and 

fatigue seems to be a big problem for the drivers and blue collar industrial workers. 

 

 

 

 

Figure-4. 5: Crushes due to fatigue while driving [68] 

4.3.2.3 Impact of Fatigues    

Workers fall in fatigue due to several reasons. Few of its noticeable signs and symptoms 

include:  

 Tiredness 

 Irritability 

 Sleepiness, including falling asleep against one’s will (‘micro’ sleeps) 

 Depression 

 Loss of appetite 

 Giddiness 

 Digestion problems 
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 Increased susceptibility to illness 

Due to this fatigue of the workers, employers have to pay sometimes very steep price. For the 

U.S. employers, fatigue carried overall projected costs of more than $136 billion per year in 

health related lost productivity. Meanwhile what is even notable is that 84% of these costs 

were due to reduced performance while at work rather than absenteeism [50].   

To analyze now the Swedish Automotive industries, two of the biggest automobile companies 

in Sweden have been chosen which are Volvo and Scania. The working environment, 

safety/health scenario and few of their relevant highlights have been discussed in the 

upcoming section.  

4.3.2.4 Safety/Health Scenario at Scania 

Scania is one of the leading automobile industry not only in Sweden but also worldwide. This 

is a company of around 40000 employees. To understand the working environment of Scania, 

their recent annual report has been investigated. Figure-4.6 shows no. of injuries per million 

hours worked which gives the expression about occupational accidents with sick leave at 

Scania in 2016 [69]. 

 

 

 

 

 

 

 

 

 

 

Figure-4. 6: Occupational accidents at Scania in 2016 [69]  
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4.3.2.4.1 Incident Analysis at Scania 

No. of employees: 40000 (approx.)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 40000*40*52= 83,200000 hrs 

Total hours: 83,200,000hrs/year 

1 million hours, accidents: 10 (according to figure-4.6 of annual report of Scania in 2016) 

So, total accidents in a year: 10*83= 830 

4.3.2.5 Safety/Health Scenario at Volvo 

Volvo is another of a leading automobile industry who is dominating in Sweden as well as 

globally. This is in fact bigger than Scania having around 85000 employees. They are operating 

in various sectors of automobile industry like buses, trucks, cars as well as manufacturing 

construction, industrial power and marine power equipment’s.  

To understand the working environment of Volvo, their recent annual report has been 

investigated. Figure-4.7 shows frequency of injuries at Volvo combining the recent year’s 

performance [95]. It’s apparent from the figure that fatal accidents occur less frequently than 

minor accidents and conflicts but the rate of both severe injuries and slight injuries seem to be 

quite high.  

 

 

 

 

 

 

 

 

Figure-4. 7: Frequency of injuries at Volvo [95] 
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Figure-4.8 shows the recent approach of Volvo where they are treating safety as a cost saver. 

This is a very good approach as it will reduce the accidents if the preventive and precautious 

measures can be taken. It’s a positive signal too who wants to offer some business solution 

with safety/health intelligence in order to improve working environment. 

 

Figure-4. 8: Approach of Safety as a cost saver at Volvo [95] 

4.3.3 Mining & Extraction Industries 

4.3.3.1 Factor of Safety Issue 

To work in underground presents a variety of safety and health risks, though there is certainly 

a lot of improvement in safety legislation and equipment which has produced a momentous 

reduction in injuries at the mining industry. The foremost important factor for the 

safety/health issue lies mainly on prevention. Nevertheless when it comes to many mining 

sites, there are some issues getting in the way. Few of the vital mining industry safety issues 

include inadequate management of hazards, inadequate use of personal protective equipment 

(PPE) as well as human factors which is kind off responsible in all sorts of industry safety issue.  
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4.3.3.2 Safety/Health Scenario at Statoil 

Sweden is full of natural resources like coal, oil, petroleum, gas etc. Statoil is the top ranked 

extraction industry in the world. Their main business operation is in Norway and having 

employee around 20000. Even in recent times like in 2016, they have experienced a number 

of serious accidents, two of which had a major accident potential. In January 2017, they have 

launched a safety leadership and engagement campaign called ‘I am Safety [70]’. This aims to 

inspire all employees to realize safety as something which is not only a set of formal rules but 

also a personal responsibility. It defines eight individual expectations to boost all staff to be 

engaged, at all times, in the safety of activities they are involved in, their individual safety and 

their team’s safety, and actively looking for weak signals and areas for the improvement and 

acting on them. The overall discussion clearly indicates that Statoil really concerned about the 

safety issues of their workers. 

4.3.3.2.1 Incident Analysis at Statoil 

No. of employees: 20000 (approx)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 20000*40*52= 41,600000 hrs 

Total hours: 41,600,000hrs/year 

1 million hours, accidents: 2.9 (according to figure-4.9 of annual report of Statoil in 2016) 

[71]  

So, total accidents in a year: 10*41.6= 416 

 

 

 

 

 

 

 

Figure-4. 9: Total recordable injury frequency at Statoil in 2016 [71] 
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4.3.3.3 Safety/Health Scenario at Aker Solutions 

As Sweden is full of natural resources like coal, oil, petroleum, gas etc., so to help in extracting 

these natural resources the help of strong mining companies are in need.   Aker Solution is the 

topmost mining industry in the world where their business operation has been not only spread 

out globally having employee around 14000. They are currently operating around 20 countries 

in 54 different locations. They are in this mining industry for around 175 years now [72]. Aker 

Solutions had 55 serious incidents in 2016, compared to 53 in 2015. Among these 12 involved 

personal injury, illness and fatalities from the helicopter accident. A total of 18 were related to 

environmental spills with the possibility of material damage and loss of reputation. There were 

also 17 near misses and 8 high risk observations. The company investigates all such incidents, 

near misses and observations to learn and improve.  They have also taken an initiative called 

Aker Care in Norway to reduce the amount of sick leave of their workers. Sick leave amounted 

to 2.75 percent of total working hours in 2016, compared with 2.83 percent the prior year.  

The overall discussion evidently shows their efforts to make their workplace better and safe. 

4.3.3.3.1 Incident Analysis at Aker Solutions 

From the annual report of Aker solutions in 2016, it has been found that the total recordable 

injury frequency (TRIF) per million working hours was 1.30 in 2016, down from 1.34 in 2015. 

The lost time injury frequency (LTIF) per million working hours was 0.3 in 2016, compared 

with 0.49 in 2015 [73]. 

 

No. of employees: 14000 (approx)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 14000*40*52= 29120,000 hrs 

Total hours: 29.12 million hrs/year 

1 million hours, accidents: 0.3  

So, total accidents in a year: 0.3*29.12= 8.736 
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4.3.4 Transportation and Warehousing Industries 

4.3.4.1 Fatality Scenario 

Transportation and warehousing is a very big industry as it deals with various medium of 

transportation like 

- Air transportation 

- Rail transportation  

- Water transportation 

- Road/Truck transportation 

Safety/security is always a matter of worry for transportation industry. To have the feeling and 

understanding of what’s going regarding the fatalities issue, few statistical analysis have been 

highlighted and discussed in the next section which has been done by US Bureau of Labor 

Statistics.  

4.3.4.1.1 Fatalities in Air Transportation 

Table-4.17 shows the statistics that has been done by US Bureau of Labor Statistics in 2016 

regarding the work-related fatalities, injuries and illness per 100 full-time workers in air 

transportation [75]. 

Data Series 2012 2013 2014 2015 

Number of fatalities 33 24 35 23 

  

Table-4. 17: Work related fatalities in air transportation [75] 

 

4.3.4.1.2 Fatalities in Rail Transportation 

Table-4.18 shows the statistics that has been done by US Bureau of Labor Statistics in 2016 

regarding the work-related fatalities, injuries and illness per 100 full-time workers in rail 

transportation [76]. 

Data Series 2012 2013 2014 2015 

Number of fatalities 17 14 8 11 

  

Table-4. 18: Work related fatalities in rail transportation [76]  
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4.3.4.1.3 Fatalities in Water Transportation 

Table-4.19 shows the statistics that has been done by US Bureau of Labor Statistics in 2016 

regarding the work-related fatalities, injuries and illness per 100 full-time workers in water 

transportation [77]. 

 

Data Series 2012 2013 2014 2015 

Number of fatalities 14 14 9 13 

  

Table-4. 19: Work related fatalities in water transportation [77] 

 

4.3.4.1.4 Fatalities in Road/Truck Transportation 

Table-4.20 shows the statistics that has been done by US Bureau of Labor Statistics in 2016 

regarding the work-related fatalities, injuries and illness per 100 full-time workers in 

road/truck transportation [78]. 

 

Data Series 2012 2013 2014 2015 

Number of fatalities 500 493 503 546 

  

Table-4. 20: Work related fatalities in road/truck transportation [78] 

So, from the above discussed analysis, it is perceptibly clear that fatalities are way more in 

road/truck transportation than water, rail or air transportation. Meanwhile one strategic fact 

about Swedish market is that most of its countries are surrounded by water. So to analyze the 

safety and work environment scenario of water transportation industry in Swedish zone is 

somewhat important too. Therefore it has also been taken into consideration in this research 

work.  
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4.3.4.2 Safety/Health Scenario at A.P. Moeller Maersk   

Due to the geographic nature of Sweden, water transportation has turn out to be one of the 

giant industries there. The leader in this market is A.P. Moeller Maersk. They are also known 

as Maersk, a Danish business conglomerate who is an integrated transport and logistics 

company. They have employees roughly around 88,000 having their operation more than 130 

countries. They are doing business all over the world and have their footprint in Africa, Asia 

& Oceania, Americas and obviously Europe [79]. According to a report by FOX NEWS, one of 

their employees recently in 2016 has died after an accident occurred on a small rig in the 

Norwegian sector of the North Sea [80]. Later the Norwegian officials said one person had 

fallen into the sea, was picked up and flown by helicopter to land. Another person was hit by 

object. Additionally from the annual report of A.P. Moeller Maersk at 2016, the data on lost 

time injury frequency (LTIF) indicates that some of their business improved their safety 

performances due to their cautious effect to reduce the accidents and injuries [81]. Thus the 

hint comes that there is a market where they want to improve the working environment to 

reduce the industrial risks by reducing the accidents. 

4.3.4.2.1 Incident Analysis at A.P. Moeller Maersk 

No. of employees: 88000 (approx)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 88000*40*52= 183,040,000 hrs 

Total hours: 183.04 million hrs/year 

1 million hour accident: 0.42 (according to figure-4.10 of annual report of Maersk in 2016) 

[81] 

So, total accidents in a year: 0.42*183.04= 76.88 

 

 

  

 

 

Figure-4. 10: Lost-time injury frequency at A.P. Moeller Maersk in 2016 [81] 
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4.3.4.3 Safety/Health Scenario at DSV  

According to the previously discussed section, road/truck transportation appears to have lot 

more accidents and injuries compared to other mode of transportation. One of the foremost 

companies in this area of warehousing and logistics is DSV. It’s a Danish transport and logistics 

company offering transport services worldwide by all the four medium of transportation like 

road, air, sea and train. So, it is fairly understandable why this is one of the leading companies 

in the world. It has its business around 80 countries having employee approximately 450000 

with nearly 1000 offices and logistic facilities [82].  Additionally from the annual report of 

DSV at 2015, it has been found that the rate of occupational accidents is downwards. It’s a good 

sign compared to previous years which happened due to their several health and safety related 

initiatives. The rate of occupational accidents per million working hours has been shown in 

table-4.21. It includes the data from 2011 to 2015 [83]. Thus it is visible that though they have 

improved the workplace environment and the industrial safety, but still there is scope to 

improve it to reduce the occupational accidents. 

4.3.4.3.1 Incident Analysis at DSV 

 

Data Series 2011 2012 2013 2014 2015 

Rate of occupational accidents  

(per million working hours) 

2.8   1.4 1.7 1.4 1.2 

 

Table-4. 21: Rate of occupational accidents at DSV [83] 

No. of employees: 45000 (approx)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 45000*40*52= 93,600,000 hrs 

Total hours: 93.6 million hrs/year 

1 million hour accident: 1.2 (according to table-4.23 of annual report of DSV in 2015) [83] 

So, total accidents in a year: 1.2*93.6= 112.32 
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4.3.4.4 Safety/Health Scenario at TNT 

According to the previously discussed section, road/truck transportation appears to have lot 

more accidents and injuries compared to other mode of transportation. One of the foremost 

companies in this area of warehousing and logistics is TNT which is a Dutch company but has 

a very big operation in Sweden too [84]. They are very famous as an international courier 

delivery services company. From the annual report of TNT at 2015, it has been found that the 

rate of occupational accidents is downwards. It’s a good sign compared to previous years which 

happened due to their several health and safety related initiatives. The rate of lost time injury 

rate per 2 million working hours at 2015 is 2.73 and the lost-time accidents per 100 full time 

employee is 2.67 [85]. Thus it is visible that though they have improved the workplace 

environment and the industrial safety, but still there is scope to improve it to reduce the 

occupational accidents. 

4.3.4.4.1 Incident Analysis at TNT 

No. of employees:  56000 (approx) 

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 56000*40*52= 116,480,000 hrs 

Total hours: 116.48 million hrs/year 

2 million hour accident: 2.73 (according to annual report of TNT in 2015) [85] 

So, total accidents in a year: (2.73/2)*116.48= 158.99 

Thus from the overall discussion which has been done in this section 4.3.4 about the 

transportation and warehousing industry in Sweden, we can come up to a conclusion that 

safety/health of the industrial workers is really an issue to worry. So the modern IoT/AI based 

solution which is working on improving the workplace safety/health scenario can fairly have 

a market. 
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4.3.5 Power/Energy Plant Industries 

4.3.5.1 Safety/Health Scenario at Vattenfall 

Power plant and/or energy producing industries are always a big industry where lots of blue 

collar workers are working. Vattenfall is a company owned by the Swedish state which is one 

of Europe’s leading generators of electricity and heat and their main products are electricity, 

heat and gas. They are driving the change to a more appropriate energy system through 

development in renewable invention and climate smart energy explanations for their 

customers. They have around 20000 employees and have mostly operations in Sweden, the 

Netherlands, the UK, Denmark and Finland [86]. From their recently published annual report, 

it is traceable that there are various types of accidents and incidents going on within the 

industry and it results quite a significant amount of sick leave.  

4.3.5.1.1 Incident Analysis at Vattenfall 

No. of employees: 20000 (approx.)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 20000*40*52= 41,600,000 hrs 

Total hours: 41.6 million hrs/year 

1 million hour accident: 2.0 (according to figure-4.11 of annual report of Vattenfall in 2016) 

[87] 

So, total accidents in a year: 2.0*41.6= 83.2 

 

 

 

  

 

 

Figure-4. 11: Lost time injury frequency at Vattenfall in between 2012-2016 [87] 
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4.3.5.2 Safety/Health Scenario at Wartsila 

Power plant and/or energy producing industries are always a big industry where lots of blue 

collar workers are working. Wartsila is one of leading industries in this domain who is listed 

in Nasdaq Helsinki. It has been researched to have an understanding on such power plant 

industry. They are a worldwide leader in modern technologies and comprehensive lifecycle 

solutions for the marine as well as energy markets. By highlighting sustainable innovation, 

total efficiency in addition to data analytics, Wartsila exploits the environment and economic 

performance of the vessels and power plants for their customers. They have approximately 

18000 employees having their operations in over 200 locations in more than 80 countries 

around the globe [88]. From their recently published annual report, same thing like Vattenfall 

noticeable that there are numerous types of accidents and incidents going on within the 

industry. Therefore sick leave exists which is not good and they want to reduce the number of 

this. 

4.3.5.2.1 Incident Analysis at Wartsila 

No. of employees: 20000 (approx)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 20000*40*52= 41,600,000 hrs 

Total hours: 41.6 million hrs/year 

1 million hour accident: 2.6 (according to figure-4.12 of annual report of Wartsila in 2016) 

[89] 

So, total accidents in a year: 2.6*41.6= 108.16 

 

 

 

  

 

 

 

Figure-4. 12: Injury frequency at Wartsila in between 2012-2016 [89] 
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4.3.5.3 Safety/Health Scenario at Siemens 

As beforehand discussed about Power plant and/or energy producing industries, they are 

always a big industry where lots of blue collar workers are working. Siemens is another of a 

leading industries in this domain in Sweden who is principally a German company. They 

develop high-tech and innovative solutions for industry, energy, cities and transport. They are 

the world’s largest supplier of sustainable and environmentally friendly solutions, and for 

nearly 170 years, it has set clear ground in developing cutting edge technology solutions 

worldwide. With 370000 employees in more than 190 countries, the company uses 

digitalization to further improve the electrical and automated solutions. The Norwegian 

Siemens has approximately 1500 employees in 17 locations having their headquarters in Oslo 

[90]. Talking about the working environment and safety scenario at Siemens, there are always 

certain injuries happening. It’s an accident about recent times that happened in Siemens not 

in Sweden, but in Canada at 2015. According to the ministry of labor in Canada, a worker at 

the company’s wind turbine blade plant suffered multiple injuries after falling from a scale and 

then being hit by a moving loader in July’ 2015. The impact of accident for Siemens was huge 

as they have been hit with a $60,000 fine after that employee was injured due the fact of 

workplace accident [91].    

4.3.5.3.1 Incident Analysis at Siemens 

According to the annual report of Siemens at 2016, the no. of lost time injuries per million 

hours worked is 1.0 at 2016 while it was 0.9 at 2015. Additionally sick leave in the business 

year 2016 was 2.5% compared to 2.6% in 2015. Long term sick leave which is absence of more 

than 8 weeks was 0.4% which was also same in 2015 [92].  Siemens in 2016 has also launched 

a project called “Opp av stolen” to encourage workers to increase their physical activity in line 

with the Directorate of health recommendations.  

No. of employees: 370000 (approx)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 370000*40*52= 769,600,000 hrs 

Total hours: 769.6 million hrs/year 

1 million hour accident: 1.0 (according to annual report of Siemens in 2016) [92] 

So, total accidents in a year: 1.0*769.6= 769.6 
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4.3.6 Construction Industries 

4.3.6.1 Safety/Health Scenario at ISS A/S 

Construction industry is one of the leading industries in the world where lots of blue collar 

workers are working. There are always issues of safety and security in the construction 

industry. Talking about construction industries, ISS A/S is one of the leaders in this domain.  

They have become one of the world’s leading facility services companies. The secret of their 

success is how they tailored their solution to the client needs, how they manage risk and how 

their engaged team of 490000 staff members add the power of the human touch in everything 

they do [93]. They have their operation in variety of services like facility management, 

cleaning services, security services, property services, catering services and support services. 

The safety and security seems to be a huge concern for them as their workers have to deal with 

it in the everyday work. From their recently published annual report in 2016, it is observable 

that there are various types of accidents, incidents and even fatalities going on within the 

industry and it results quite a significant amount of sick leave too [94].  

4.3.6.1.1 Incident Analysis at ISS A/S 

No. of employees: 79,401 in Northern Europe (approx) [94] 

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 79401*40*52= 165,154,080 hrs 

Total hours: 165.154 million hrs/year 

1 million hour accident: 4.7 (according to figure-4.13 of annual report of ISS in 2016) [94] 

So, total accidents in a year: 4.7*165.154= 776.223 

 

 

 

  

 

Figure-4.13: Fatalities and lost time injury frequency at ISS in between 2014-2016 [94]  
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4.3.6.2 Safety/Health Scenario at Skanska 

Construction industry is one of the leading industries in the world where lots of blue collar 

workers are working. There are always issues of safety and security in the construction 

industry. Skanska is another of a big actor in this domain which is a Swedish company having 

their head-quarter in Stockholm. They are world’s top construction and project development 

companies, concentrated on selected home markets in Sweden, other European countries as 

well as North America having employees around 41000 [95]. Talking about the safety and 

health issues of Skanska, they believe that all injuries must be eliminated. By keeping this in 

mind, the group has changed the importance of its inside reporting to focus on all sorts of 

injuries sustained in the workplace. During the year 2016, there were four work-related 

fatalities on Skanska worksites: in Poland, Peru and the U.S. Skanska treat potential fatality 

actions, even if no one was hurt, as serious incidents that comprise investigation and follow-

up. These deliver a learning occasion to review and expand the systems, organization and 

leadership skills to escape future such accidents [96].  

4.3.6.2.1 Incident Analysis at Skanska 

No. of employees: 41000 (approx.)  

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 41000*40*52= 85,280,080 hrs 

Total hours: 85.28 million hrs/year 

1 million hour accident: 2.8 (according to figure-4.14 of annual report of Skanska in 2016) 

[96] 

So, total accidents in a year: 2.8*85.28= 238.784 

 

 

 

  

 

 

Figure-4. 14:  Lost time accident rate at Skanska in between 2008-2016 [96] 
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4.4 Financial Aspect of AI based Solution to Industries for Workplace Injuries  

 

To understand the impact of the safety and health related hazards, some calculations have been 

done in this section. More or less the impact and aftereffect of the workplace injuries are same 

which in independent of the type of industry. Therefore, the industry that has been elected to 

undergo the One of the biggest automotive industry in Sweden is Volvo. 

Now to analyze the severity of the injuries, lets discuss on a workplace injury that happened 

to Volvo Truck and Bus Center depot on 17th September’ 2015 at VOLVO. This accident not 

occurred in Sweden, but rather on Enfield, North London, UK. This example has been chosen 

to comprehend the aftereffects of workplaces injuries in terms of money that the company has 

to spend. This accident occurred when one worker fall from the top from a stepladder which 

seems to be on poor condition once the inspection has been done. Later Volvo group UK has 

been pleaded as guilty due to breaching of the work act in terms of safety and health. As a 

result, they have been fined 900, 000 Euro for this [].  

From the Scania’s annual report, it has been found that in per million working hours, total no 

of accidents is 10 [69]. Assuming this as the base for Volvo as this is also another of a leading 

Swedish automobile industry. 

Now for Volvo few calculative facts have been shown below: 

No. of employees: 99488 (approx.) 

Per week working hours: 40 

Total weeks per year: 52 

Total hours: 99488*40*52= 206,935,040 hrs 

Total hours: 83,200,000hrs/year 

1 million hours, accidents: 10 

So, total accidents in a year: 10*206.93= 2069.3  

Now let’s consider the frequency of major incident like severely injured accidents in a year is 

very less and 0.1%. In that case, even the no of such major accident is 0.1% *2069.30 = 206 

approx.  

So if 1 major incident costs around 900,000 Euro 

Then 206 majors incidents costs 900,000 *206= 185,400,000 Euro= 185 million Euro (approx.) 
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From the overall discussion in this section, it’s quite obvious that such a big company like 

Volvo, they have to pay a lot as a compensation due to heavy accidents of the workers. They 

not only have to lose money, but also may lose some efficient workers for sure from the 

production.  

Therefore such a modern AI and IoT based solution can turn out to be very much handy for 

the Swedish industries definitely. The world is running fast and still safety of the workers 

seems to be a big concern. Though this example of accident and workplace injury is about on 

Automobile industries but this is true more or less for all the big industries like Automotive, 

Construction, Mining and Extraction, Transportation and Logistics, Energy/Power Plant etc. 
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4.5 Discover the Domain of Probably Use Cases 

 

While the investigation has been done on the selected companies with in the chosen 

industries, their annual has been extensively analyzed.  The focus of the analysis has been 

given on the safety, health and working environment of the industrial workers. Annual reports 

of these companies have really played a vital role to figure out the domain of probably use 

cases. The research has been done on some online news sources too like BBC, CNN, Fox News 

as well as famous online magazine and blogs to understand the depth and after effect of various 

accidents and incidents which was not that thoroughly mentioned in the annual report. 

Additionally while research has been ongoing for finding the use case domains, the feature 

and functionality of the modern IoT/AI based intelligent platform has also been kept in mind 

so that it can help us to think and discover which are the areas and domains the probably use 

can function. 

The main initial domain of probable use cases have been mentioned below: 

 Fall 

 Struck by falling object 

 Stress level detection 

 Fire 

 Explosion 

 Ergonomics 

 Electrocution-electric shock 

 Cardiac event 

 Sleepiness  

 Toxic chemicals 

 Geo-fencing 

Now to identify the prospective and potentiality of the probable use cases in the Sweden, the 

interviews with different industrial professionals have been taken into place. The key objective 

of these interviews is to understand what kind of challenges they are facing in terms of safety 

and health of the industrial workplace and thus authenticate the potentiality of the use cases. 

Meanwhile while the interview has been accomplished, focus has also been given to introduce 

the IoT/AI based intelligent platform so that they can think independently to discover the 

specific use cases where the solution can be really handy for the industry.  
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4.6 Investigate the Potentiality of Probable Use Cases on Swedish Market 

4.6.1 ‘Fall’ as Prospective Use Case 

By analyzing the annual and sustainability report from various types of industries, the most 

prospective and/or common use case that comes out is ‘fall’. Figure-4.15 shows the picture how 

it looks like while industrial workers are working.  

 

 

 

 

 

 

 

 

Figure-4. 15:  Fall scenario at industrial workplace 

From the investigation as well as by the talk with various industrial professionals, it seems like 

fall can be a very important and vital use cases for power plant, construction industry as well 

as in mining and extraction industries. In these industries, mostly the accidents are happening 

due to slip or fall. Many people who are working on the ice or snow, they get slip and got hurt 

or broke the leg and hand. The main reason behind this fall is unevenness of the floor in 

addition to the fact of missing the last step in the staircase as well might be reason not using 

the hand properly and this fall can be very dangerous. Even people can fall from just 5 meter 

but if they fall incorrectly or fall on some other objects, they may even die. It totally depends 

on how they are falling. If workers are falling by heads down, it is more dangerous. It has 

found that most of the maintenance people fall on the electrical poles. They climb top to fix it 

and they have to come down. Wearing safety harness is important and it needs to be executed 

perfectly. Otherwise the chances of fall are high and it can be quite deadly. Besides when even 

people are working alone especially in the construction industry, it’s a very good prospective 

use case which needs to be solved. 

In logistics and transportation industry, the fall is not that common as most of the production 

or warehouse workers are working in the ground level. They usually not require working in 

multiple level of production. Meanwhile fall can be treated as a use case while considering the 
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drivers. In a transportation company, drivers need to be almost everywhere. These people also 

don’t feel the eagerness to follow the rules too. They are not much concerned about their 

health. Most of them are smoking and/or eating in restaurants next to roads. They are spending 

the whole day sitting. So it seems like a cocktail which is not really good. This technology may 

turn out to be really handy for them.  

So from the overall discussion it is obvious that fall can be really potential domain where so 

many use cases have come out that can be solved though this modern AI/IoT based wearable 

solution. It can certainly play a vital role to improve the scenario of occupational safety and 

health in Sweden. 

4.6.2 ‘Struck by object’ as Prospective Use Case 

Another of a prospective use case domain that has come out is struck by falling object. When 

the inspection has been done on the annual, safety and sustainability report, this use case has 

come out which is a big problem that the management are facing. Workers safety seems to be 

a big threat due to this incident of struck by falling object. It has been visualized in figure-4.16. 

 

 

 

 

 

 

 

Figure-4. 16:  Struck by falling object at industrial workplace 

From the discussion with the industry people it has appeared that struck by falling objects 

seems to be matter of concern for most of Swedish industries like automotive, construction 

and logistics, transportation, power plant, mining and extraction industries etc. Though it’s a 

quite prospective use case, but obviously it’s mostly applicable when it’s a scenario of lone 

worker.  

In terms of transportation and logistics industry, it has been seen that sometimes people are 

working lonely. Obviously on that time, if something falls and hits a worker where no one is 

surrounded by him, it simply can be a nice solution indeed. In power plant, it appears to be a 

problem which they have encountered so frequently. If workers are working in high places, 
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there is the probability that something might fall on them or they might fall over something. 

So considering this, it can be a prospective use case. 

While the investigation has been done on mining and extraction industry, automotive industry 

as well as in construction industry, it has been found that strucked by falling object seems to 

be biggest concern there as they are handling by big moveable machines in the day to day 

activities. This industry is really struggling with these falling objects. In the slippery stairs and 

platforms, these kinds of accidents more or less are happening. These incidents in the long run 

cost also a lot of money. Due to this, workers are in sick leave in between anything from 3 days 

to even more than a month. Therefore they are giving quite high priority to solve this. So 

detecting the falling object can be a probable use case obviously, only the major concern is 

how it will work and detect. If technically, it performs perfectly, it will be a use case to work 

on for sure. 

Therefore its perceptible that if this modern technology which is based on AI, IoT, sensors and 

wearables can detect the incident of struck by falling object, it will unquestionably a 

prospective domain where use cases can be built on depending on the scenarios. 

4.6.3 ‘Stress Level detection’ as Prospective Use Case 

When workers are working in the industry for a long time, their stress level seems to be getting 

higher and higher. Detecting this stress level seems to very vital. By analyzing the annual, 

safety and sustainability, it has also turned out. Figure-4.17 shows the scenario where workers 

are having in too much stress due to work load. 

 

 

 

 

 

 

 

Figure-4. 17:  Stress level detection at industrial workplace 

From the talk with various industry professionals, it has been understood that stress level 

detection can be another of a prospective use case which every industry is kind of dealing with. 

Even in big countries like Germany, Sweden etc. industries are facing the high rate of workers 
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stress. It is not only that but also when workers are having stress, it causes physical impact on 

the brain or inside the body which need to be balanced. Otherwise it would be a problem if 

it’s a cumulative stress. Due to this, even long term diseases may turn out too. Moreover when 

there is stress happening in the body, there are some changes in the physical parameters which 

can be measured by comparing to the normal situation. Thus it shows the clues that stress level 

detection can be a use case by using such modern technology. 

4.6.4 ‘Fire’ as Prospective Use Case 

From the investigation of annual and sustainability report of the industries, one of the use case 

have come out is fire. It happens very rarely but the fact is it has very serious impact. Fatalities 

are caused by fire in the industry where the aftereffect and compensation of it is huge. Figure-

4.18 visualizes the scenario how it looks like while industrial workers are working.  

 

 

 

 

 

 

 

Figure-4. 18:  Fire detection at industrial workplace 

While the discussion has been done with the professionals who are responsible for dealing 

this, it has been figured out that this modern solution even seems like really difficult as there 

is a threat that it will not function in such a fire scenario. 

Moreover in Europe most of the office locations by law have automatic notification to the fire 

department. Industries know that there is legislation of all the building must have automatic 

detectors and they do alarm to the emergency services. So fire will not be applicable according 

to the research.  

4.6.5 ‘Explosion’ as Prospective Use Case 

Likewise fire, another of a use case has appeared which is explosion. It has been found from 

the annual and safety report that mostly in such explosive scenario, people are died. It is also 

very much rare. In terms of technical perspective, it is also not a feasible solution that fit well 
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with such wearable IoT based solution. Expert from various industries also shared the same 

opinion.  

4.5.6 ‘Ergonomics’ as Prospective Use Case 

From the industrial talk as well as by analyzing the features of such wearable AI/IoT based 

solution, the idea of ergonomics has come to mind which shows potential. Figure-4.19 has 

been introduced to visualize the scenario how it functions. 

 

 

 

 

 

 

 

 

Figure-4. 19:  Non-ergonomic movement detection at industrial workplace 

When the industrial talk has been taken place, it has emerged that it has applicability in most 

of the industries where repetitive action used to take place. There seems to be always a bit 

wrong concept about ergonomics and human factors. Basically these are the same things. In 

Europe, people say ergonomics while in U.S. they say human factors. Many people think that 

ergonomics is only about physical thing but it is not like that. It is about the mental aspect too. 

This is all about bio-mechanics. In power plant industries, workers seem to have problem in 

equipment lifting. Usually each people have its own strength. As per law of international labor 

organization, there is a certain rule about how much weight one can lift per 8 hours’ work. 

Obviously there is standard but who has more strength can lift more. So obviously these can 

be monitored through this kind of modern safety/health solution which can be a good use case.  

From the talk with industry people, it has also become visible that in other industries like 

construction, automotive, mining and extraction, logistics and transportation etc. these 

ergonomics seems to have great applicability. Moreover it has been also discovered that if 

ergonomics has been applied to workers, some cautiousness have to be taken too. For example, 

if companies have launched so many programs about ergonomics by using the movement of 

the body, but it can be really tough to make it in a rule and working.  
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4.6.7 ‘Electrocution – Electric Shock’ as Prospective Use Case 

Electrocution or electric shock seems to be a matter of concern for various industries which 

appears out through the analysis of different industries annual and sustainability report. 

Figure-4.20 shows the scenario where workers are having safety issues due to electrocution.  

 

 

 

 

  

 

 

 

 

Figure-4. 20:  Electrocution at industrial workplace 

From the industrial talk with industry professionals, it has been figured out that it can be a use 

case and it’s also happening so frequently. For mining and extraction and power plant 

industries, its bit common while for other they are facing quite rarely. Furthermore some 

concerns have also come out like may be the strength of the shock is too much, so the device 

might not function anymore. So while the smart wearable will be designed for such kind of 

use case like electrocution, it has to be designed accordingly. If so, then it has the potential to 

be a good use case too. 

4.6.8 ‘Toxic Detection’ as Prospective Use Case 

While executing the initial research of Swedish industries, another of a use case that has come 

to the attraction is toxic detection. From the annual and sustainability report, lots of incidents 

have been found where the workers have been injured due to the toxic chemical issues. Figure-

4.21 has been introduced to visualize the scenario of toxic detection in the industrial 

workplace. 

Accidents due to toxic chemicals seem to be a matter of concern for numerous industries too 

which has found from the industrial talk. In transportation and logistics industries, there is 

toxic release which is airborne like toxic gas. It could affect everyone in the workplace which 
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means if one is not lone worker and even working in a team, but all of the workers present 

there will be affected by toxic gas. So this solution can be very handy in such scenario.  

 

 

 

 

 

 

 

 

Figure-4. 21:  Toxic materials at industrial workplace 

In mining and extraction industry, to detect the toxic gas is also quite vital due to the 

environment of the workplace surroundings. All places where you can have toxic pollution 

might have detectors but workers are always moving. If it can be installed in the external body, 

obviously it can be great solution due to which it’s a very prospective use case for such modern 

wearable AI/IoT based solution. If worker are working in the bottom of a ship for example, 

they have to wear gas detectors. This is because in those places there may be gas which can 

collide together.  Thus it can create explosion. So workers need to put special detectors on 

themselves. Now if a wearable solution with smart app is also available with such detection 

features of toxic material, it would be highly advantageous.  

4.6.9 ‘Cardiac Event’ as Prospective Use Case 

From the initial research of Swedish industries, another of a use case that has become visible 

is the cardiac issues of the workers. It seems like there are quite a bit of sick leave due to this 

according to the annual and sustainability report of various industries. While the industrial 

talks have been made from various industries, the same thing has come up like the matter of 

concern in terms of cardiac diseases.  The impact of cardiac issues is in long term, so sometimes 

it is not noticeable or has not given the proper importance.  

Meanwhile from the discussion with the industrial professionals, some apprehension has come 

out. It seems like there is a threat too to make it a perfect use case. Likewise in a scenario of 

lone worker even who are suffering by cardiac arrest, they know where they have come from 

and what they need to do. Workers can pick up the phone and call. Some people can be seen 

that they are not able to pick the phone. In that case, it can be utilized as a use case definitely 
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and thus those people can be saved if something or someone will call for them which even 

modern car now days are doing. For example, if one is driving with Volvo and hit a tree and 

not responded through the communication console, it will then call the ambulance. So 

comparing the discussed scenario and considering the working environment of industrial 

workers, there is possibility to make it as use case too. 

4.6.10 ‘Sleepiness’ as Prospective Use Case 

In the initial research of the annual and sustainability reports of various industries, sleepiness 

has emerged as a use case where attention should be given. Figure-4.22 has been introduced 

to visualize the scenario of sleepiness while working such as driving.  

 

 

 

 

 

 

 

 

Figure-4. 22:  Sleepiness at industrial workplace 

The concern has also come out from the industrial talk about the sleepiness of industrial 

workers.  In logistics and transportation industry, sleepiness can be a really good case. However 

what should be keep into mind thinking about it as a prospective use case is that in the logistics 

sector, compliance to regulation regarding driving hours, distances etc. is really well 

monitored. It means sleepiness while driving is somewhat rare. Actually it has also seen that 

people are always complaining that they want to drive more so that they can reach home 

earlier. So it seems like not that much applicable to truck drivers but people who are working 

in sales etc. who also need to travel a lot and it can be purely applicable to them for sure. 

In case of mining and extraction industry, it’s a bit different than logistics and transportation 

industry. Here it is not related with drivers as most of their workers are rather more related to 

mining and extraction.  It is like driving a train. The train driver has to push that panic button 

in every few seconds, for example like in 30 seconds. If he doesn’t do that, the train will stop. 
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It’s a security feature that has been implemented in the train. When they do drilling for 

example, it’s not only one person. It is always a team. It is mostly more than one person that is 

responsible for the activity. Again if a task has been assigned to one person, then it could be 

something where it can be a use case to think further. For example if the train stops or the 

operation stops like there is no movement or the pulse is getting lower due to the fact of people 

are falling asleep; in that case it would definitely work. Thus it seems like in mining and 

extraction industry, it looks like not that beneficial as its never solo work. The workers will 

always be a part of a team doing the operations. 

Now to talk about other industries like power plant, automotive, construction etc. the 

applicability is there but can be a bit different too. There are so many people who drive long 

distance in the business trip. It can simply be a very good use in that domain. 

4.6.11 ‘Geo-fencing’ as Prospective Use Case 

This is a prospective use case that has come to the visibility by thinking the features of the 

solution rather than by analyzing the safety scenario of the industries. From the talk with 

industry professionals, it has been found that it certainly has the potential to be a good use 

case.  

In the power/energy plant, there is always a threat of high voltage area which is not a safe 

place to walk around without taking the safety caution. So sometimes if any workers by 

mistakenly enter those area and/or cross certain geo-fenced area, this tool can be very handy 

to notify it to the line manager as well as give the workers alert and notification about it.  

Meanwhile geo-fencing can be vital in other industries too like automotive industry, mining 

and extraction industry, construction industry as well as in transportation and logistics 

industry where there exist a matter of safety and risk in certain geo location or area.  

4.6.12 ‘Proactive Notification’ as Prospective Use Case 

From the feedback from the industrial professional, the theme of this proactive notification 

has come out. It can be a prospective use case by utilizing the wearables by considering the 

features of the AI/IOT based such solution. Let’s say one worker is walking wearing a smart t-

shirt. So if a prototype is there which can detect the immediate environment and say be aware 

of slippery road, then it can definitely be a nice proactive use case. Additionally think about a 

worker wants to climb an electrical pole. So from the smart watch as a precaution, a message 

can come telling to carry the safety harness with him or make sure like he should have proper 

protection and so on. This clearly explains the possibility of a use case to notify proactively 

with such solution.  
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Chapter-5 Conclusion and Future Works 
 

The foremost goal of this research work is to analyze the feasibility of the modern AI based 

wearable data driven resolution in Sweden. In doing the analysis, the emphasis has been given 

on the safety and health field. Additionally to evaluate the Swedish market by bearing in mind 

the features of the wearable solution, five different industries have been preferred which are 

construction industry, automotive industry, mining and extraction industry, power/energy 

plant and transportation and logistics industry. At the beginning research has been done to 

discover the prospective use cases and later how prospective those use cases can be on the 

industries have been the concentration of the research. Based on this, the study has been 

performed to find the answer of the following research questions: 

RQ-1: Which use cases are applicable for workers safety/health using wearables, IoT and 
artificial intelligence in Swedish market? 

RQ-2: How prospective the Swedish market is for such innovative solution?  

To figure out the answers of these research questions, the detailed analysis have been 

performed on chapter-4. The main finding of the research work has been summarized below. 

5.1 Summary of Findings 

RQ-1: Which use cases are applicable for workers safety/health using wearables, IoT and 
artificial intelligence in Swedish market? 

From the research, few of the use cases have been found which seems to be moderately 

applicable for such technology in Sweden that can be categorically good solution for the health 

and safety domain to target on. Other hand few use cases have also been discovered which are 

not at all feasible for such solution. The use cases which seems to have the greater prospects 

are ‘falls’, ‘struck by falling objects’, ‘stress level detection’, ‘detection of non-ergonomic 

activities,’ ‘detection of toxic chemicals’, ‘cardiac events’, ‘geo-fencing’, ‘proactive notification’. 

The cases that has very less applicability with such solution seems like working in the scenario 

of ‘fire’, ‘explosion’ as well as ‘electrocution-electric shock’ due to lack of technical feasibility 

to survive is such environment. Obviously one of the vital characteristics that has been found 

from this research is this solution is highly suitable where the scenario is related to lone 

worker.  
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If any workers fall, it can be easily detectable with this wearable, AI and IoT based technology. 

This can be sudden fall from staircase, can be due to slip or fall or even for different 

environmental reasons like ice or snow etc. Fall can be applicable for productions workers as 

well as even drivers and so on. While workers are working, it’s also seen that sometimes they 

have been hurt by the falling or moveable objects. In some cases, the impact of it can really 

huge. Thus this technology can be a helpful source to reduce the frequency of such incidents. 

Obviously how the technical mechanism will work in such scenario is a question, but if it 

functions properly in terms of technology, then it’s indeed a good solution.  

The scenario of struck by falling object can be a case where this modern wearable technology 

can also be taken into consideration. When someone has been injured by the falling or 

moveable objects, it can be severe and the impact can be high. From the research, it has come 

out that these issues can be sensed and thus resolvable through such solution. Stress level 

detection has also prospective where the solution can be handy. The rate of workers stress is 

very high in the industries which can have physical impact on the brain or inside the body. 

Once workers are stressed, there are some variations in the physical parameters which can be 

measured by comparing to the standard situation. Thus it gives the hints that stress level 

detection can be a use case for this technology. Additionally detecting non-ergonomic 

activities of the workers is sometimes very important where there is a common pattern how 

the things are done generally. By detecting that, the amount of accident can be reduced. In 

such way detection of non-ergonomic activities may turn out to be a very handy and useful 

use case too.  

Detection of toxic chemicals is an especial use case which is applicable independent of the 

scenario of working in a lone worker environment or in group. This is because it could affect 

all of them in the workplace in case of hazardous toxic release. In case of serious cardiac event 

identification, it appears to have also potential. Especially who are injured in a way that they 

are not able to pick the phone to contact or call, in such scenario these types of AI based 

wearable solution can be beneficial undeniably. Sleepiness to industrial workers seems to be a 

concern where this issue can be addressed through such solution. It will not be that relevant 

to truck drivers as compliance to rules and regulation concerning driving hours, distances etc. 

is highly monitored but for people working in sales etc. who also frequently need to travel 

quite a lot and it can simply be appropriate to them without any doubt. In some industries, 

Geo-fencing is a very important concern due to security issue. Therefore sometimes if it 

happens that any worker by mistakenly enter such area and/or cross certain geo-fenced area, 

this AI based solution can be very convenient to inform it to the line manager as well as give 
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the workers alert and notification on it. The theme of proactive notification has been appeared 

to be a good solution considering the facts of the AI/IOT based such tool. Pre notification of 

wearing the safety shoes or to take safety measures in the bad working weather can indeed 

reduce workplace accident.  

RQ-2: How prospective the Swedish market is for such innovative solution? 

To analyze the Swedish market, first thing that has been taken into consideration is to find the 

probable industries to target on. In doing so, the features and how the solution is working has 

played a vital role. After the analysis, five different industries have been selected where the 

probable use cases have been tried to verify. These five industries are automobile industry, 

construction industry, power/energy plant, transportation and logistics industry and mining 

and extraction industry. To investigate on the selected industries, various reports like annual 

report, safety and sustainability report etc. have been examined. Later prospective discussion 

with various relevant industrial professionals have been taken place from each of the industries 

to figure out which industries seem to be the suitable one to focus on.  

By discussing about the features of the AI/IoT based wearable solution and the prospective use 

cases with industrial professionals, power/energy plant and automotive industry seems to be 

best target group to focus on at the beginning. So many use cases seems to be quite applicable 

to this industry like fall, struck by falling-moveable objects, stress level detection, geo-fencing 

due to high voltage area zone, non-ergonomic activities detection and most importantly 

proactive notification. As Sweden is quite cold in winter, heavy snow fall is an issue. Thus 

proactive notification about safety measures in various hazardous environment can be quite 

handy. In construction and mining industry, the workers are working frequently from quite 

high place. So fall can be a very applicable use case. Meanwhile different types of movable 

machines have been used for various reasons in construction and mining industries. Due to 

nature of the working environment and pressure, stress level detection also can be crucial to 

have. Workers also tend to get injured by hitting the moveable machine which is a fact. Toxic 

detection is another very important facts where even workers are in single or group, can be 

affected and this solution can be used to reduce the accidents in the workplace. 

Meanwhile there is always few concerns about the data security and privacy issues which need 

to be given high priority while trying to reach the Swedish industry. Anyhow few big 

companies has already entered in the market which also shows the indication that if 

everything works perfectly in terms of technology, Swedish market can really be a perfect 

platform in future for such solution to improve the workers safety and health. 
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5.2 Future Works 

This research work has been conducted to find out the feasible use cases that suit for the 

modern AI based wearable solution to target the workplace safety and health. Meanwhile, 

another focus of this research work is to verify how the Swedish industries will be for such a 

solution. The answers have already been achieved but still, as always, there is scope to improve 

the research work and to carry on the research in future. Few of such scopes are discussed 

below: 

The initial research has been made on so many industries. Later it has been narrowed down to 

a few big industries like automotive, construction, mining and extraction, power/energy plant 

and transportation and logistics industries. Though in future, other medium size industries can 

also be involved to examine further on the Swedish industries. Few such industries can be like 

warehousing, fishing, forestry, electrical equipment manufacturing, chemical manufacturing, 

pharmaceutical products manufacturing etc.  

Moreover, to evaluate the feasibility of the solution in any specific industry, only a few 

interviews have been taken place. This is due to the fact of time limitations as well as the 

complexity to reach the industrial professionals. In the future more interviews should be 

performed to have better exposure to understand the better scenario of the Swedish industries.  

The study has really been made to figure out the suitable use cases. Further research can be 

performed in the future to discover more use cases which is suitable to improve the workplace 

safety and health.  
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ANNEX 
 

1st Interview Report 

Name: Guilherme Gomes 

Position: Innovation Manager 

Company: Volvo Cars 

Email: guilherme.gomes@volvocars.com 

LinkedIn: https://www.linkedin.com/in/guilhermehfgomes/ 

Mobile: +46728888891  

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What do you think about the scope of AI/Machine Learning? 

- Volvo is getting more and more technology oriented. They are open to any innovation 

that can be implemented for the betterment of Volvo. Talking about AI, Machine 

learning, it’s already used in different departments for different projects in Volvo 

How innovation process works/implemented? 

- Normally if they feel any innovative technology that can be implemented, they make 

a trial first. So once it’s successful or it improves KPI of the products, then they just 

think about to the next stage only. So if trial is successful in the experimental period, 

then only it can be implemented.   

How do you feel the safety/health scenario for workers in Volvo?  

- Volvo has really a nice environment to work on but potential threats of 

injuries/accidents are there too. As its totally different department, so he doesn’t have 

much of the inputs regarding this.  

Is Volvo currently in touch with any 3rd party and/or safety/security solution?  

- As he is mainly working on the product safety department, so he is working with the 

car safety issue. In his domain, yeah obviously they are involved with so many other 
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companies for various solution but in terms of workplace safety, he does not have too 

depth knowledge.   

Can you recommend or refer me to any of your colleague who is working on occupational 

safety/health domain? 

- He is sure that there will definitely be different dept. responsible for occupational 

safety/health or some HR professionals might be responsible for the workers 

safety/health. Personally he is not aware of them, but he confirmed me that he will talk 

with fellow colleagues and if he able to find some suitable contacts working on this 

domain, will forward me their details. 

Overall: It was a pleasant talk for both of us. I was a bit nervous and unorganized in the 

approach though I had a pre-defined script. Anyhow hope to have better conversation in the 

future.  
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2nd Interview Report 

Name: Aric Dromi 

Position: Chief Futurologist and Former Marketing Innovation Director 

Company: Volvo Car Group 

Email: aric.dromi@volvocars.com 

LinkedIn: https://www.linkedin.com/in/aricdromi/ 

Mobile: +46766210462 

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What kind of technology/innovation currently Volvo is working with? 

- As Volvo is a car provider, so most of the innovation is related to improve the core 

product. Nevertheless like any other companies, Volvo is also very much focusing in 

digital services and technologies like AI, Machine learning and such.  

How do you feel the safety/health scenario for workers in Volvo?  

- Volvo is currently running some health diagnostics project to figure out the 

safety/health issues of their workers and the people from that team can know mainly 

the exact scenario regarding the safety/health of the workers. Meanwhile there are 

some interesting project is going on in collaboration with the HR team regarding these 

stuffs.  

Is Volvo currently in touch with any 3rd party and/or safety/security solution?  

- It’s totally different team who is working on that, so he is not aware of much. 

Additionally there are so many such technologies available now days regarding the 

safety/health facts. As example, using Apple watch, it enable to diagnosis data, 

diabetics, measure heart-rate, stresses etc. Due to these facts, now it’s so easy to adopt 

these from the outside rather than to develop the system internally by the Volvo team.  

How do you think to develop the safety/health intelligence within the organization as 

stress/work-load level varies from people to people?  

- Yeah it is obviously an interesting perspective but as these are not the areas he covered, 

so don’t have much insights. He thinks more on a way that if Apple or Google have 
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already some products regarding them, then why to spend more time to improve the 

algorithm while there are so many other aspects as they have to research on. The 

department who is handling these kinds of health related projects can be more 

interested by this kind of discussion as it’s in the zone of their working area.  

Can you recommend or refer me to any of your colleague who is working on occupational 

safety/health domain? 

- Yeah absolutely. He has a bunch of people that he can give it to me to have contact 

with who are exactly covering the areas I am talking about.  Before that, he would like 

to have some documents/papers explaining a bit about what is you research. He advised 

me to can send it to by email. He will then forward it to the relevant group and then 

ask them who would like to pick up the discussion.  

 

Overall: It was a mix experience to have a conversation with him. He was not that much of 

keen for the conversation as it was not in this domain. Anyhow I am successful to make a 

conversation. I have requested him for some referral who is working on this project. I have 

got his corporate email address. I will send him few documents with a bit explanation of the 

project. Let’s hope I can get some response from someone who is actually working on this 

project at Volvo.  
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3rd Interview Report @ DSV 

Name: Calven van der Byl 

Position: Senior Advisor, Supply Chain Innovation 

Company: DSV, South Africa 

Skype: calvyn.van.der.byl  

LinkedIn: https://www.linkedin.com/in/calven-van-der-byl-aaa8334a/ 

Mobile: 0839516054; Landline: +2741 5012612  

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

As you are related with Innovation, so how innovation process works at DSV? 

- From his experiences, innovation happens in 2 ways at DSV. One is like preventive 

innovation and the other is operational innovation. In the preventive innovation, you 

are putting investment to solve some problems that occurs so frequently. So you have 

a free range of budget to try and solve problems that are very strategic or tactical by 

nature.  In the operational innovation, you are actually required to solve problems in a 

more immediate fashion. It’s more like their particular service because they have to 

customize the process. On that customization process, they have to come up with new 

things when problems arise. So, it has to deal with troubleshooting or fixing problems. 

He thinks that they were more in cost innovation center. Now they moved more to 

operational service oriented business. Thus they follow more operational way of 

innovation.  

What do you think about AI/IoT/Wearables? 

- AI is still a bit down the line, not quite yet in the scope of their use. Hopefully it will 

be utilized in the near future. The foremost innovation that they are using is mainly 

the customized software in an operational environment where lies the key focus of the 

business. All the softwares are customizable and it’s operated by the service providers. 

As it’s a very big company, so their main and most of the innovation mainly on that 

customized software based for the optimization process.  
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What do you think about the research on AI/IoT/Wearables in the safety/health intelligence?  

- He is not totally sure what are the metrics we are using or how it will actually works. He 

thinks obviously it’s a good technology but have to teach algorithm first and it’s a challenge 

too as it need to be worked perfectly.  

How do you feel about safety/health scenario at DSV in South Africa?  

- He is part of a big company with many divisions. So by law, they have to maintain some 

safety and health standards. As he is working in office environment, so their safety and 

health standard is little bit flexible. While who are working in operational environmental 

like warehouse or working in field, the safety standard is lot more strict. His impression in 

South Africa as a whole, in operational environment or manufacturing factories, they need 

to have proper safety committee to ensure healthy and safe environment to work. It’s the 

main basis of the law. He doesn’t know the exact data, but he can assure that DSV South 

Africa try to follow the compliance rules.  

Is DSV right now in touch with any 3rd party or safety/security solution?  

- As he is also responsible for some first aid medical support, so the thing is they have to 

maintain health and safety offices, fire management offices etc. within DSV. In order 

to be certified or dealt with compliance rule, there are two things that they have to pass 

through. One is they have to audited by external service providers and another is they 

also need to be trained by the external service providers regarding the safety/health. 

Do you have any technology internally within the company to know the safety/heath status of 

employees?  

- Talking about his working environment, it’s not required as it’s a desk environment. It 

could be interesting, but for his environment the matrix would be a little indifferent. 

As far his knowledge is concerned, he doesn’t think that they have any such companies 

in partnership with regarding those kind of safety check up of the workers. What he 

has observed in a long period of time is prolonged exposure from the monitor or screen 

and prolonged sitting in the desk influencing some health related problems which 

might not be notable for short run but it can have a bad impact in the long run. So, if 

any kind of solution is there to mitigate such kind of problems, it seems to be more 

interesting to know for him. As around five years he has passed in this current position, 

so he thinks he can even now feel something which can have bad impact in the long 
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run on his body. It’s not major like back pain due to carrying the things, it’s just 

something that they need to mitigate over the period of time as part of being responsible 

for health and safety workplace. This is something that has not been observed, rather 

overlooked by some other issues. Does smoking cause cancer? Yeah it is, but in fifty 

years. It’s the same principal here. As the impact is in long run, so it has not been treated 

as seriously as it should. He thinks that only it can be tracked or measured if to install 

some Nano-machines running in the blood or something like that which can solve it in 

the long run. 

 

Will you be interested if some solution is available that can monitor the stress/pains of the 

employees at DSV? 

- For myself at this point, I would be quite curious for sure as I am a data analyst. For the 

company, not in fact. It has to be approved after test study. Especially if he is talking 

about his working environment, it’s a long term impact and in that case it’s really tough 

to justify the value. Moreover for a company, a significant amount of investment is 

needed which is indeed a big issue.  

 

When you heard about such kind of safety/health solution, what kind of use cases come to your 

mind? 

- With this kind of medical measurement system, it’s more applicable in factories or 

wear-houses or production houses. He thinks if industries are ready to spend quite a lot 

of money to monitor the health of the production machine, why not to have the same 

attitude for the healthy workforce if possible. If you can monitor your machine and 

now something comes up to even monitor your workforce, it should be adopted so that 

the best output comes from your working team. In South Africa, same as like DSV, 

there remains some health technicians like nurses or even doctors, for the emergency 

support in the production house. Other hand, if some technology is there to check those 

safety/health issues, it needs to be cheap and noninvasive. He thinks like smart shirt 

can be a bit more expensive, but smart watch can be a good solution where employees 

wear it before the starts of the work and thus their health status can be monitored. 
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As you have told that the safety/health solution also has to be cheap, so I am just wandering 

what kind of budgets come up in your thought then?  

- As these smart solutions will be made for production environment, it’s tough for him 

to answer as he is not dealing with the production staffs on the day to day basis.  He 

thinks it is more depending on the workforce. If it can be proved that workforce 

becomes more productive, less leave or less downtime after using the health solution, 

then its different scenario. So it has to be tested. Depending on the test result and the 

benefits, the cost will be evaluated. So he meant the cheap in a more generic way, not 

in the literal way and thus can’t say any number. Obviously he can say that if the 

product improves the overall value than previous by monitoring the workforce, then 

only the thought comes to find a market related price for such solution.  

Can you please recommend or refer me to any of your colleague who is working on the 

production level to have better insights?  

- Unfortunately no. He advised me that it will be tough for me to find those production 

people and ask those specific questions about production environment as it’s very much 

governed by law and how strictly the company follows the law. Getting the actual or 

true answer may reflect few facts of the company that they don’t want to reveal 

publicly. So he suspects that they will not share those sensitive information and these 

are also very much confidential too. He gave me a suggestion to have a look on the 

safety and health related laws that have been forced by the govt. of that specific country 

in order to understand the scenario better as theses varies from country to country. 

Any use cases hits your mind by thinking about the use cases that my research team is currently 

working on? 

- It depends on the production environment. One thing that comes to his mind is the 

volatile or toxic production materials which exploited and employees are getting 

injured. They were kind off fine still fortunately but it can cause serious health related 

hazard. Another thing can be like he has seen workers getting injured when loading or 

offloading the staffs. Asking about falling from top, or fall as use case, he answered he 

has never seen or never found any production or ware house that requires multiple 

level of production. So the production level is more on the ground level as far he has 

seen in his working experience. So, falling is not a big fact. Additionally he thinks if an 

employee is on higher level, they are not part of production process. It’s just his opinion 

from his experiences by visiting various production houses. 
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What do you think about the logistic companies worried about sleepiness/drowsiness of drivers? 

- Sleepiness is an issue indeed but according to law, there is a limited amount of time that 

drivers are allowed to drive in one sitting. It should be around 8-9 hours and after that 

they have to sleep for few hours to have at least a small nap.  What used to happen in 

fact is the companies also track their buses or trucks. So they even know without even 

talking with the drivers that the truck has been stopped or not. According to his point 

of view, accidents do not happen that frequently due to fatigue issue. When accident 

happens, it’s mostly associated with the alcohol issues.  

Do you have any queries/comments/suggestion to me for the overall discussion? 

- He considers it as really an interesting project to track the bio-metric data for the 

workplace. He also thinks that there are lots of things that need to be taken into 

consideration for this safety/health solution. When it comes to tracking bio-metric 

information in the workplace, you can’t force anybody to accept their bio-metric 

information to be tracked. It will be really difficult to manage. If you get it right to be 

honest, the sector of sport performance can be quite beneficial. People from there 

would able to get the most value out of it. According to his opinion, he doesn’t see 

employees are getting much benefit from that data rather may be employers would get. 

He think in the activities related to sports performance, these bio-metric data would 

work really well.   

Overall: The discussion went very well. He was quite friendly and enthusiastic about the talk 

as well as in the conversation time. Few decent insights come up regarding safety/health 

aspects. He also thinks to deal with safety/health professionals who are working on the 

production level will tough to reach and will not share those actual information due to the fact 

of confidentiality facts. We also had talked about also various prospective use cases which can 

be suitable and/or which don’t match too much with this industry. He provided some final 

suggestion too. Altogether it was quite long than expected but nice informative and enjoyable 

dialog. 
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4th Interview Report @ TNT 

Name: Robin Maunder-Cockram 

Position: Health and Security Advisor 

Company: TNT, The Netherlands  

Mobile: +31621199538 

Email: robin_mc_2@live.nl 

Skype: robin_mc_2 

LinkedIn: https://www.linkedin.com/in/robin-maunder-cockram-6649233b/  

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What do you think about AI/IoT/Wearables? 

- Hearing this, two things come to his mind mainly. One is like wherever we can develop 

new technology, we should develop and it’s good. Second is we should be also 

responsible for the technology that we have developed. This is because we are now 

happy whatever the things come out and later find that we are kind off children and 

don’t do know what to do next with that. Looks at the tech giants what they are doing. 

According to his opinion, he is happy with the progress, but not for the progress that is 

just progress for the sake of the progress. Most technologies have some primary effect 

that is thought to have in the early research stage. There are always some secondary 

effects of this like the same technology can be used for even so many other purposes. 

We don’t ask ourselves all soon off and not clearly enough some other questions like if 

we develop this, we are also allowing other people of the world to do horrible things 

with the same technology. We have mostly no control how to manage or stop those 

which is the saddest part. But yeah, he agrees too that technology is great and due to 

this technology only few days back, his brother had a very successful liver transfer 

operation and he would have not alive without this technological advancement. So 

technology has both positive and negative impact.   

How do you feel about safety/health scenario at TNT?  

- He started the answer more funnily by saying he thinks their employees are not that 

healthy. He said back in the early days, who are working in logistics were quite fit. The 

reason is they have to walk lot in those times. Now days everything happens with van. 
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The result of it is that lots of his colleagues are facing various cardiac problems. He is 

not familiar with the exact statistics as he doesn’t cover in his role at TNT , but he does 

know is there is lot of heart attacks in the company and they are solely responsible for 

that. He was giving an example of one his colleague. He wake up and had breakfast. 

Then took seat in the car and drive to office. He is sitting whole day in doing the work 

in the office. Then go home and seat in front of TV to watch his favorite serial. It means 

literally he is sitting almost the whole day. So on average in a week, it seems like he is 

walking only two hours. It goes same for most of the official people but the scenario in 

the warehouse is different. People who are working in warehouse are having better 

health compared to this corporate desk working people. On the other hand, people who 

are working on the warehouse, they might not have the cardiovascular issues, but they 

might have few issues of broken bones time to time due to work nature.   

How do you feel about the scenario where workers are absent due to sickness or accident at 

TNT?  

- He thinks the team who is working in warehouse at TNT is quite fit and healthier. They 

are extraordinarily capable of taking shit lots of loads which can be said in the simplest 

way. He thinks most of the psychological stress comes from the lack of focus. People 

are more of guideless. They don’t have that good sense of direction and as such think 

like everything is in high priority. When that happens, cross-functional collaboration 

starts break down. So, workloads start to grow. He thinks lack of focus has the direct 

relation with the psychological stress. First of all you can have certain priority to 

perform tasks. It’s already stressful as you have not finished what needs to be done. 

Then also top of that somebody else is asking you to do some task that they fell that it’s 

more important but in the meantime you are already busy to solve a task what you feel 

more important. Thus your workload increases which is second form of stresses. The 

third one is you are also trying to convince people to perform the task that you feel 

have more priority which is also stressful for them. It might cause worse situation to 

work together, negative conversation and so on or whatever. It will effect on your 

performance. Finally the fourth and probably the most important one is the whole 

interaction of that negative cycle reduces your overall capability to do anything. So 

that’s the pressure on top of all. Therefore from his experience, he thinks people get 

more demoralized and then they start to take leave to find times for themselves. It hits 

up the workload even more when they come back and that’s the most dangerous 

situation where people are getting depressed.  
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What do you think about the importance of stress detection then and what TNT does in order 

to solve it? 

- There have been two things here to resolve this issue. One is formal and another is 

informal thing. Informal thing is the most important. In formal way, they collaborate 

together with HR to get it monitored. So they ask people to fill questionnaires which 

are set by external party and try to identify the possible stress level as well as where 

they might have come from. It obviously allows them to detect things in a most 

superficial way like we have it or don’t have it. This doesn’t give the real data as it 

requires more individual approach. He is also not a big fan of this questionnaire as these 

data can’t be verified. This is why they have more of an informal measure too. In that 

sense, they had quite strong leaders within the company. On management level, people 

are quite equipped to have conversation regarding this matter and are capable of 

identifying possible danger people are going to have. It works quite best. For example, 

he was in one team meeting where he has seen someone execute that philosophy quite 

well to understand the scenario of his teammate. He also believes it gives the 

opportunity for people to express what they think which is far more effective then that 

formal approach of HR system. As far he has understood working in team that lots of 

managers are doing this. They actively ask the reports like what he like to accomplish 

this year, how can they get it done etc. So, there is lots of involvement and this also 

allows people to express possible needs in relation to deal with stress. In the informal 

approach, data validity is also far better than the formal approach.  

What’s your perspective about using technology to detect the stress level of the workers?  

- He seems like he is not a big fan of technology. He prefers less technology. He is young and 

he is probably the last generation who has not used smartphone and other fancy apps in 

the growing times. They were more looking for bicycles for day to day transportation. 

What he has identified with his friend, himself or even juniors that their capability to 

identify solution on psychological problems are way more less comparing to their parents’ 

generation for example. He has not done the research on that but what he does strongly 

believe is that all the time spending under screen has reduces their social skill and in 

relation to stress, it’s that one very skill that you really need to have.  People need to have 

that strong communication skill to understand people. Being busy only to your reply is not 

a good one, rather to listen what the other people is saying. It allows people as a leader or 

as a manager to identify possible problems within their team. With whatever the level of 

data, it will never able to do so. Moreover he thinks rather than using technology, the 
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solution is already there in the body. The hormonal system which has been developed over 

thousand years is very much capable to tell someone whether he is feeling stressed or not. 

It’s only the responsibility of the leaders or managers whether they will give him rest or 

break in that time or not.  

 

When you heard about any safety/health solution, what kind of use cases come to your mind or 

where you feel that you can apply the technology? 

- He does see opportunities for such applications. He finds it to be better used as an 

indicator. These data would be useful to identify possible problems. For example, if you 

have a company which has lots of auditors working in different parts of the world. One 

is Moscow, Russia and another one is Texas, USA which means totally scattered. It’s 

then really tough to get a control over such a team. In such a setting, this technology 

can be handy indeed. Then there is again issue of privacy which needs to be addressed 

since govt. rules and regulations are there and such a massive negative vibe around 

anything that has deal with data collection. He really thinks that if he takes the 

technology and tells the sales team to wear this please so that your manager can also 

keep a record of your health, the discussion will not go well. In that case have to face 

so many superficial questions like what he is going to do with his employees data and 

so on.  When the technology has been sold, it needs to be beneficial for all parties 

involved. With these are the things, it’s really hard for people to identify opportunity 

for them. Obviously there is some opportunity like they will be more active and this 

way some passive support but for them to identify such thing is not an easy one. He 

thinks people will more likely to approach it is if management is trying to check up on 

them and think it more on a negative way.  

What do you think about ‘Fall’ as a prospective use case for such technology in TNT or any 

logistics companies? 

- For logistics environment, it would not be useful that much. This is because you will 

be working many other people. So chances of you not to be found by within few 

seconds will be really rare as it’s not a very large place to work on. For drivers, it may 

be different. There might have some possibility. They have lots of drivers and he think 

it can be helpful for them. As a transportation company, drivers literally need to be 

everywhere. These people don’t eager too much to follow the rules. They are also not 

too much concerned about their health. Most of them are smoking and/or eating in 
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restaurants next to roads. They are also spending the whole day sitting. So it’s a cocktail 

which is not really good. If we are talking about this type of technology, that would be 

very useful for them. He is familiar with cases in their industry where people suffer 

with cardiac issues; they even die because of the reason that they were not able to call 

anyone. So for those types of situations, these might be good preventive measure which 

in time can be a reactive measure for them.  

As drivers tend to feel sleepy after lunch or midnight, what do you think about using this 

technology to solve such accidents?  

- Technology can be used for few things. First of all, it can be used for compliance 

measurement. Basically worldwide, there is now regulation regarding working hours 

for truck drivers preventing them working for the whole night as like after twenty cups 

of coffees, hitting someone in the road. So it would be a good one if the technological 

tool provides verified data what can be shared with government for the compliance 

reason, it will be a win. The thing is if the government comes with such request, then 

the company has to say that they have totally followed the compliance rule. Then if 

government asks for to show them the data and you say we don’t have any data, it will 

be a big problem. If I am looking for possible selling point, it can certainly be one.  

Secondly, the truck drivers are not most healthy. There are lots of examples like cardiac 

arrest and so on. So that will be a second selling point. In that case, drivers don’t have 

to go for regular medical checkup. With these data, it can be monitored what is going 

on and then these data can be verified with company doctor, Afterwards, they call the 

drivers whether they need to go for medical checkup and so on. It’s a process that goes 

on. The opportunity will be there to save money.  

The third one is the reactive one. If there is a person who is suffering from stroke or 

from any types of sudden health related problems, he then could have been informed 

an automatically video alarm emergency services. It will not only save life but also will 

help completely to response faster which means a truck with full of loads will reach the 

destination with less delay. Thus it will reduce the compensation towards the already 

paid invoices etc. 

Is TNT right now in touch with any 3rd party or safety/security solution?  

- Yeah probably with multiple companies but he doesn’t know exactly by name or 

doesn’t want to share the information with me. They are time to time are in touch with 

different companies with various reasons but don’t really too much active and don’t fell 
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that need really till now to have such solution. For TNT, the hazards he has described 

are not at the highest importance at the moment. He doesn’t want to say that they will 

not be interested at all but something like this may be in need in the future. At the 

moment they are focusing on different things.  

What do you think about ‘Fire’ as a prospective use case for such technology in TNT or any 

logistics companies?   

- He doesn’t think that this technology is applicable to fire, certainly not in Europe where 

most office locations by law have automatic notification to the fire department. For 

fire, they as a company know that there is legislation that all the building must have 

automatic detectors and they do alarm to the emergency services. So fire will not be 

applicable according to his opinion. 

What do you think about ‘Explosion’ as a prospective use case for such technology in TNT or 

any logistics companies?   

- When there is an explosion, all the people or majority of the people surrounded are 

mostly dead. The highest possibility is that the watch will be not functioning in that 

time of explosion if anyone injured is close to that explosion.   

What do you think about ‘Struck by Falling Object’ as a prospective use case for such technology 

in TNT or any logistics companies?   

- If there are a people with him who struck with the falling object, then there is no need 

of technology in fact as it will be easily detected by fellow colleagues. Only it is 

applicable in a long working scenario. In their warehouse for example, obviously in 

time to time something falls. In rare occasions, something falls and hits a colleague but 

there are sixty others around him, forty of them might have mobile phone in their 

pocket. 

What do you think about ‘Electrocution/Electric Shock’ as a prospective use case for such 

technology in TNT or any logistics companies?   

- As he is not aware of the working principle of the solution, so it’s tough to comment. 

By thinking the strength of the shock, he doesn’t think that the device will be 

functioning anymore. To be capable to detect electrocution which is meant by killing 

someone through electricity, in that scenario the probability is the watch will not be 

functioning anymore.  
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What do you think about ‘Toxic Chemicals’ as a prospective use case for such technology in TNT 

or any logistics companies?   

- There is really one case that he think it can be quite applicable. It’s when there is a 

toxic release which is airborne like toxic gas. It could affect everyone there which 

means if you are not a lone worker and even working in a team, but all of them are 

affected by the toxic gas. The solution can be quite handy in such scenario. 

What do you think about ‘Cardiac Event’ as a prospective use case for such technology in TNT 

or any logistics companies?   

- In a scenario of lone worker even who are suffering by cardiac arrest, they know where 

they come from and what they need to do. They can pick up the phone and call. Some 

people can be seen that they have not been able to pick the phone. Those people can 

be saved if something or someone will call for them which even the modern cars now 

days are doing. For example, if he is driving with Volvo and hit a tree with it and also 

not responded to mid-console, it will then call the ambulance.  

What do you think about ‘Sleepiness’ as a prospective use case for such technology in TNT or 

any logistics companies?   

- Sleepiness can be a really good case as he discussed earlier too while talking about TNT 

drivers. However what we should be aware of is that in their logistics sector, 

compliance to regulation regarding driving hours, distances etc. is really well 

monitored. The level of compliance that he has even worked before, it was really high. 

It means sleepiness while driving is somewhat rare. Actually people are always 

complaining that they want to drive more so that they can reach home earlier. So it 

seems like not that much applicable to truck drivers but people who are working in 

sales etc. who also need to travel a lot and it can be simply applicable to them.  

What do you think about ‘Ergonomics’ as a prospective use case for such technology in TNT or 

any logistics companies?   

- In case of ergonomics, we need to appreciate the audience here. This is because if we 

have the average driver and he gets a signal like this, he will think like “I am not a 

pussy!!!” It sounds funny but yeah this is kind of the reply that we will mostly get. It’s 

same for all who are driving or working in the ware house. For example, they have 

launched so many programs about ergonomics and using the body well but it is really 
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tough to make it in a rule and working. He thinks theoretically it sounds really good 

but in reality it is difficult to implement or impose.  

Do you have any queries/comments/suggestion to me for the overall discussion? 

- The main application of the technology that we are developing applies very much to 

one type of instance which we can translate into very specific scenarios depending on 

the scope and line of work. It’s mainly the lone workers or people who are required to 

work in situation where feasibility is not that good. The scenario can be small teams, 

lot of distance, lack of feasibility, clarity with other person etc. So the application can 

be found in so many other scenarios like that we can think or imagine. The thing is all 

the use cases that we have discussed, none of them among will be a prospective use if 

it falls in different scenarios. Besides all of them even can be the prospective use cases 

for this technology if it can be translated to the right scenario. So it’s really too non-

specific to give a straight answer. From the marketing and sales perspective, what we 

should do is to actively looking for employer’s offer services in which their employees 

work from great distance and preferably alone.  Certification companies for example 

where all of their employees flying all around the world. Mining companies can be 

suitable place where this technology may also very much applicable. By the way, 

security companies can also be good one. 

Overall: It was really a friendly conversation. He introduced and started the conversation in a 

bit funny but very positive way. He was not only answering the question, he was also quite 

eager to explain and told the stories to make me understand his point of view. I had discussed 

so many things. It was really interactive. His thoughts also were fairly meaningful and practical 

according to his working experience. His enthusiasm really made me surprised. As a result, so 

many good points come out. There was pretty long discussion on the prospective use cases and 

their level or feasibilities and applicable scenarios. Indeed, I have enjoyed the discussion and 

had a meaningful informative time. 
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5th Interview Report @Statoil 

Name: Henrik Niels Olsen 

Position: Compliance Officer and Manager 

Company: Statoil, Norway  

Mobile: +4791797629 

Email: hnlos@statoil.com   

LinkedIn: https://www.linkedin.com/in/henrik-niels-olsen-103b552/ 

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What is the current working environment for blue collar workers in Statoil? 

- We have a high focus on falling objects. Industry is really struggling with these falling 

objects. It is not as many people think that we have these big incidents all the time. In 

the slippery stairs and platforms, these kinds of incidents more or less are happening. 

These incidents in the long run cost a lot of money. Due to this, workers are in a sick 

leave in between anything from 3 days to even more than a month.  Therefore we have 

a high focus on it. How we do it is like through information campaigns, posters, 

trainings or that kind of things saying be aware, look off, wears your shoes things like 

that.  

Is Statoil right now in touch with any 3rd party or safety/security solution?  

- Yeah we have external partners who are monitoring and following up on that kind of 

issues. We have also internal departments inside Statoil who is doing that. So we have 

different sources of information and trainings. As you told by analyzing our annual 

report that yeah we have really launched various programs to improve our leadership 

role. Previously it was much more tapped down approach. Now we have turned it in a 

more meaningful way to execute. Now days we much better understand and see what’s 

going on. All these are reported though an electronic tool that we use. It’s called 

something like synergy. The management team mainly monitors all of these staffs 

through this tool. They can check daily, weekly or monthly status and thus understand 

what’s actually going on. This tool also suggests how to make the things better by giving 

suggestions. Around half a year ago, we got this tool and have installed this app on all 

of our phones.  
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Would you please explain a bit how the tool/app is working?  

- Everybody who has an iPhone can install the app on their phone. Literally all of our 

working is having this app installed in the phone. So, when I report something, then it 

generates kind of a visual dashboard where I can see who are on the management board 

on that time. Then I would found in the dashboard that I have seen this or that and my 

probably solution to solve the thing is this or that. Then we can proceed on it if we find 

it as a good solution. So everybody is able to report an incident. 

How the communication works in case of remote location like middle of a sea? 

- Yeah even in some remote location like this, the app works fine. It is just like any other 

app in your phone, it works the same. No matters it is in the platform or in the ship 

wherever they are. 

When you heard about any safety/health solution, what kind of use cases come to your mind or 

where you feel that you can apply the technology? 

- I am a strong believer that all can be digitalized. Having an app in this case like 

something one your wrist as a clock where you can report any incidents is a good thing. 

This is because as I said to you in the beginning, when you are in an industry, we spend 

so much time on the small incidents and we have like lot of those in the industry. So 

incident that is small or big which can be reported instant, I think is a very good thing. 

Either on your phone or smart watch, it will be good as we carry mostly both of them 

or at least one of them. In my mind, we can systemize and have a proper learning if 

things are reported in a direct way. I think we have lot of travelers going around in 

different places some more scary than others. Having an app or tool whatever we 

should call this would be safer. In that way if you are walking down the streets 

anywhere in the world, something happens and may be not directly to you, but then 

you can push the button and the information will go directly to our notification system 

saying I need help or what should I do instead of calling. Additionally if you are 

thinking about terror attacks in London like when that happens, city went to a great 

lock. So, no phones are working. I don’t know will the app work or not as I don’t know 

the technology behind that but then if we would able to gather information from that 

like Henrik or Atiq is safe there, it would be really a plus point.  So, it can be good use 

case if works with this technology. 
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Do you see any prospective use case in Statoil where this kind of technology can be used?  

- That’s in fact a huge question. I obviously see the direct benefits of it. The only thing is 

that Statoil is like an elephant. Everything takes tremendous amount of time. I do think 

that a tool like this can be a very valuable input to how we do the emergency response 

and emergency preparedness, security training, safety training and so on. Again at least 

we have a tool like this, at least when I am travelling it would make me feel at least 

safer. This is because I can just push a button and then someone could get the 

information that Henrik needs help or may be just Henrik is okay. It depends on 

incident of course. So that’s the only I think I can answer your question as it’s a huge 

question. Another thing, if you look at the onshore business, for example in U.S., we 

have a tons small well all over the place. Often they are in remote area which means 

reporting of them can take time. With an instant reporting like this, we could at least 

know about it first. Then we can take action to minimize the impact.  

 

What do you think about ‘stress level detection’ as a prospective use case?  

- I personally like the idea but I think we will get into problems because of the 

monitoring. In EU, they are implementing a new personal, digital monitoring directive 

which is limiting how citizens are monitored.  

Don’t you think that to monitor the stress level is important?  

- As I said in terms of my point of view, I think it’s very important but I think we will 

get into problems not only through the directives of EU but also from the workers 

union. Imagine that you can also use it to follow up whether your workers are actually 

working or not. If not all, but most of the workers union will not accept it. From the 

security, safety and emergency perspective and health point of view, I totally agree and 

obviously it can be a fantastic tool as it would be like having a dashboard where you 

can monitor if Henrik is so stressed. Then I need to release him or help him out or 

something before an incident occurs due to his stress level. I think it’s a good idea but 

reality is we may get into problems through the unions and new directives.  
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What do you think about ‘toxic detection’ as a prospective use case?  

- Definitely, we have that today. All places where you can have toxic pollution have 

detectors. Those detectors goes directly to switchboard or dashboard where is 

monitored. We don’t have it people unless they are carrying a special device detecting 

those things. If you go down in the bottom of a ship for example, as a worker you have 

to wear gas detectors. This is because in those places there may be gas which can be 

colliding together. Thus can create explosion. So you have to put a special detector on 

you but I understand your point that if the tool or app anyway is setup with the 

detection features of toxic material, it would be much easier.   

What do you think about ‘detection of falling object’ as a prospective use case?  

- It can be a good one if it works. I struggle a bit to understand how it should be detected. 

I understand it can be detected after the things have fallen but upfront I really don’t 

understand how that could be done. 

What do you think about ‘ergonomics’ as a prospective use case in mining industry?  

- I think it would be feasible in working that on repetitive. In case of not repetitive which 

many of the things that our workers are doing, then it would be quite comprehensive 

to gather that kind of information. When a sampling A takes part in doing the sample 

B to put together all day long, then it could be a good thing. This is because it may then 

be beneficial to see that the process has been changed and why that.   

What do you think about ‘sleepiness’ as a prospective use case in mining industry?  

- It’s just like driving a train. The train driver has to push that panic button in every 30 

seconds if I am not mistaking. If he doesn’t do that, the train will stop. It’s a security 

feature that has been implemented in our train. When we do drilling for example, it’s 

not only one person. It is always a team. It is mostly more than one person that is 

responsible for the activity. Again if a task has been assigned to one person, then it 

could be something where it can be a use case to think further. For example if the train 

stops or the operation stops like there is no movement or the pulse is getting lower due 

to the fact of people are falling asleep; in that case it would definitely work. Again I 

don’t think it would be beneficial in our industry as its never solo work. You will always 

be a part of a team doing the operations. Moreover many of our operations don’t run in 

the night time.  
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Do you have any queries/comments/suggestion to me for the overall discussion? 

- I think it’s a very interesting thing that you are doing. For many industries, it can be 

even ground-breaking. I also see a few struggles as we talked about especially in the 

Swedish market due to strong workers union engagement that we have.  If those 

problems can be solved in a dialogue, then I think it’s a fantastic tool.  

Overall: It was really quite friendly conversation. He was also inspiring that the technology 

can be ground breaking.  He also told me to keep in touch and don’t hesitate to knock him if 

there is any relevant queries in future. So, I must say I have enjoyed the conversation and so 

many cool things about mining and extraction industries come out which can be handy to 

finalize my research questions.  
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6th Interview Report @Skanska 

Name: Henrik Floden 

Position: Enterprise Architect 

Company: Skanska, Sweden  

Mobile: +46727433942 

Email: Henrik.floden@skanska.se    

LinkedIn: https://www.linkedin.com/in/henrikfloden/ 

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

As you are trying to implement IoT staffs, which field are you mainly working on?  

- The working focus of IoT within Skanska is mainly on automation. It’s kind of used in 

the construction project. Like you need to measure certain values in the ground water 

while pumping. There is some solution analysis in the concrete. In doing so, we are 

taking the help of IoT and modern intelligence. In concrete measuring how the tearing 

and drying is going on and you also want some sensors to understand the environment 

around the concrete. Like these are few of the staffs that we are testing mostly. May be 

in future, we may implement it for the workers safety issue too. 

What kind of business challenges as an Enterprise Architect are you facing right now in Skanska? 

- Well one of the thing is workers safety issue indeed which we are taking it a serious 

challenge. You know if someone die in a global company in any project, it basically 

then get the halt or stop.  So it is really an important thing that we are considering to 

improve. We have problems with people in case of working alone. This is because of 

something happens, nobody knows and aware of that. That’s one thing we like to have 

the solution. We have also issue with moving vehicles and people getting too close. 

These are kind of big areas where we are having accidents typically. 

Is Skanska right now in touch with any 3rd party or safety/security solution to solve those safety 

issues?  

- Yeah right now we are running a pilot project with IBM. There are some sensors which 

are connected with the mobile phones to provide the solution. It is something which 

has been developed for the manufacturing plants. So I don’t want to reveal everything, 



104 
 

but the project that we are right now running with IBM is mainly to improve the 

working environment scenario to make the workplace safer. We have a project running 

with them for quite a bit long in Poland and recently we have made partnership pilot 

project in Sweden too. Here the sensors are located in helmets.  

What do you think about our AI and IoT based solution for occupational safety?  

- Well its kind off identical what IBM is offering. They are also focusing on smart 

wearables and right now they are dealing mainly with smart watches. They are also 

connected with cloud and then send the result there.  

How the performance of the IBM kits in detecting the things? 

- We haven’t tested it in real scenario as it is still in the lab. In a couple of weeks, we will 

put it out.  

When you heard about any safety/health solution, what kind of use cases come to your mind or 

where you feel that you can apply the technology? 

- I feel like it can be applicable in the construction industry where safety is a fact. I think 

in any safety related issue can be use cases for such kind of technology. You know like 

data security is a fact when you are tracking the data of the workers. These things need 

to be kept it in mind. Different types of stress level can be detected through this kind 

of technology I guess. To monitor if someone is getting tired can be something that can 

be identified using this. 

What do you think about ‘detection of falling objershct’ as a prospective use case?  

- We have lot of falls and detection of falling objects if works perfectly, can definitely be 

a nice use case. That’s where we have accidents in more large numbers. 

What do you think about ‘fire or explosion’ as a prospective use case?  

- Fire or explosion seems to be not a scenario where we face it so often. So I don’t think 

that it will be that good a use case. We do have explosions sometimes but it’s kind of 

very much rare. 

What do you think about ‘fall’ as a prospective use case?  

- As discussed earlier too, fall can be a good and most prospective use cases in the 

construction industry with this kind of modern technology. 
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What do you think about ‘sleepiness’ as a prospective use case?  

- Yeah it can be a prospective use case  

Do you have any other use case that comes to your mind as a prospective use case?  

- We have machines and sometimes people are run over by the machine. We have big 

machines like escalators. They have very less visibility of those machines. So if a person 

gets too close, that could give serious accident. So hitting by the movable objects or 

machines seems to be one of the scary scenarios where this technology can be a good 

solution. We have some fatal accidents due to this.  

Do you have any queries/comments/suggestion to me for the overall discussion? 

- Actually one of the important things about this artificial intelligence and machine 

learning is what you are going to do by collecting these data. When you start getting 

such a lot of accumulated data, question comes it can be misused. If a person is in 

danger, that’s one part of it. Then you get a lot of projects and a lot of data where you 

can see patterns that may help people from getting accident later on. Nevertheless can 

these data be then used for some other reasons that is something I am just thinking 

about without really knowing how actually it works. To enter in deep of the industry, 

these issues might come in the later part. So just have to think about those issues too 

while doing further expansion of the technology. 

Overall: This discussion was a bit tricky as he seemed to be not too much interested. Still few 

important things have come out through the dialogue about the construction industry. 

Hopefully it can be handy too while finalizing the research work.  
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7th Interview Report @ Vattenfall 

Name: Rupesh Kumar 

Position: Country Coordinator Health & Safety 

Company: Vattenfall, Sweden  

Mobile: +46730871458 

Email: rupesh.kumar@vattenfall.com  

LinkedIn: https://www.linkedin.com/in/rupesh-kumar-876aba4/  

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What is the current working environment for blue collar workers in Vattenfall? 

- Compared to the other industries, I think we are in the better position as we have less 

incidents, less sick leave. So we have a pretty good control over our employees when it 

concerns about occupational health and safety. So, we are doing well. We are about 

20,000 people across the Europe. 

What kind of business challenges as a Country Coordinator Health & Safety are you facing right 

now in Skanska? 

- Well I mean there are always challenges. Our main challenges are to reduce or 

completely stop the incidents and accidents due to slip and fall. These are the major 

concerns in Vattenfall. Many people like if you are walking on the ice or snow, you get 

slip and then you get hurt back or you broke your leg and hand. So that is what we 

wanted to solve. There should be zero incident due to slip and fall. We are taking it as 

a challenge.  

What do you think about the reason behind slip and fall?  

- It can be due the fact the floor is uneven or you miss the last step in the staircase or you 

are not using the hand well. It is mostly behavioral accidents.  

In order to reduce the amount of accidents, what kind of initiatives have you recently taken? 

- We are doing the campaign. It is more like awareness campaign. This is the thing 

everyone knows that if you are not having a good shoe and are walking in ice or snow, 

you will fall. So everyone knows it. Still somehow they forget it. So what we doing is 
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to perform the campaign to remind them about it alike today it will be cold or 

tomorrow is going to be snow. So you should wear right shoe so that you should not 

fall, take care, walk slowly etc. So they will get reminder. We also provide some 

technical solutions throw sands in the snow so that people got the grip. Therefore we 

clean the snow in different areas where there is high potential of falling. Besides the 

technical solution, we are also trying to change in the behavioral situations. It will be 

tough but we are getting into.  

Have you tried any other technical solution like using app or putting sensors in the plant so that 

you are notified when something happens? 

- Not really. You are talking about digitalization or something like that. We don’t have 

anything till now. You mean let’s say in the entrance of the building if there is snow, 

we will directly notified, isn’t! In that case, notifications should have come to sand it. 

Something like that has not been implemented yet. We have some process like we 

know the area. So then if there is snow, we go to the area and sand it. We have some 

process on that but that is not automated. We have a routine or checklist for that.  

What do you think about using the modern sensor based technology to resolve the occupational 

safety issue? 

- Yeah that is what in fact I am looking for. The reason behind to contact you is also that. 

So how the digitalization can help us to reduce the occupational accidents? This is 

because many companies are putting hell of efforts in digitalization. Like so, one of the 

company is Vattenfall. So of course if we can get some examples like this technical 

solution can help us to have a better health and safety, will definitely see that. 

What do you think about the importance of stress detection and can this technology be a 

prospective use case? 

- This is a very wonderful use case if it works perfectly. The problem is we are frequently 

dealing with the issue of stress. You know that in Europe and even in Germany, we are 

facing the high rate of workers stress. It is not only that but also when we have the 

stress, it has physical impact on the brain or inside body. So that has to be balanced. 

Otherwise it would be a problem if you have a cumulative stress. It may cause some 

long term diseases. So what we are saying that when there is a stress happening in the 

body, there is some changes in the physical parameters which can be measured and 

compared to the normal situation. So if it works like within this range, it gives this give 
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kind of warning or in different range, some other different kind of warning or even 

give information to the manager; then obviously a platform to use. 

Do you have idea about ergonomics and what do you think about it as a prospective use case? 

- Yeah I did my PhD in human factors. So I have the idea. I just like to tell you that we 

have little wrong concepts about ergonomics and human factors. Basically these are the 

same things. In Europe, we say ergonomics and in U.S. we say human factors. So they 

call it human factors engineering and we call it ergonomics engineering. Mainly both 

are same thing. Many people think that ergonomics is only about physical thing but it 

is not like that. It is about your mental aspects too. We have problem on equipment 

and lifting. This is all about bio mechanics. Each individual has its own strength. As per 

the law of international labor organization, I think you can lift only 10 kg or 15 kg per 

8 hour work. Sometimes people you know like if you have more strength, they can lift 

more. Basically you should lift weight which is about 33% of your strength. Thus we 

may need to measure the strength of each people. For example, if I am lean and thin, 

my strength could be only 20 kg. Then if I am lifting 20 kg, then I am 100% exhausting. 

So, I am losing my 100% of strength. 

How significant fall can be as a prospective use case for power/energy plant? 

- Falls is really interesting and we have our major problems with falls. So, obviously I 

would to like have it. The thing is fall can be dangerous. If you fall even from 5 meters 

but if you fall incorrectly or your fall on some other objects, you may even die. It 

depends on how you are falling. If you are falling heads down, then it is more 

dangerous. As many of our maintenance people, they work on the electrical falls. So 

they climb it in order to fix it and then they have to come down. So if the safety harness 

is not properly executed, then the chances of you fall is high and it can be deadly.  

What do you think about ‘Struck by Falling Object’ as a prospective use case for such technology 

in Vattenfall?   

- Struck by falling object seems to be another of a problem that we kind of face. I mean 

if you are working somewhere in high places, there is the probability that you will 

work where something falls on you. So yeah it can be one use case definitely. 
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What do you think about ‘Fire’ as a prospective use case for such technology in Vattenfall?   

- Fire is not that much. It happens but not that much in power plants 

What do you think about ‘Explosion’ as a prospective use case for such technology in Vattenfall?   

- Explosion is also quite rarely happens. Of course we have a nuclear, so we do have the 

probability of explosion but may be they are already taking care of it. 

What do you think about ‘Electrocution and electric shock’ as a prospective use case for such 

technology in Vattenfall?   

-  It is also that we are facing. 

What do you think about ‘Toxic Chemicals’ as a prospective use case for such technology in 

Vattenfall?   

-  We are also working on it. 

What do you think about ‘Sleepiness’ as a prospective use case for such technology in Vattenfall?   

-  It can be a good use case too. This is because we have many people who drive long 

distance in the business trip. 

What do you think about ‘Cardiac Event’ as a prospective use case for such technology in 

Vattenfall?   

-  I don’t know much about it as a use case in our industries.  

Are any other use cases come to your mind or where you feel that you can apply the technology? 

- I am just thinking as how it can be used as proactive. Let’s say I am wearing smart 

jacket. Now if I am walking, so we make a prototype which can detect the immediate 

environment and say be aware of slippery road or jacket can say as you are going to 

climb in the electrical poles, so make sure you have safety harness or make sure like 

you have proper protection for that and so on. Meanwhile stress detection is really vital 

as you can put so many other use into that category. What I believe that, if you are 

stressed due to not having proper sleep, you will not able to concentrate perfectly. Your 

concentration will be low, you focus will be bad and everything of these can be related 

with stress. So you will not able to focus on. Let’s say you need to take break when the 

load is 50, but instead of accidentally you pay press the gas paddle. This is because of 
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stress probably. Two things I don’t like are stress and anger. Anger is equally bad. When 

you are angry, you reduce the significant amount of decision making as you got struck 

somewhere.  

Do you have any queries/comments/suggestion to me for the overall discussion? 

- There are many people who are working in the cold. So while designing the smart t-

shirt, it has to be designed in a way that it balances the sweating factor so that the 

humidity is absorbed. It should not produce water but yeah that can be discussed later 

on too while you are designing for any specific company. In Germany, you don’t have 

that much snow, but you know its way colder then Sweden. Even in Sweden, we are 

working in the North, so even the temperature may fall to around -30 degree Celsius 

even. Then even the question comes if you are wearing those smart t-shirt or smart 

jacket, the body may produce heat when you are motion. So then it will start sweating 

and how it will deal with that one. These are things which also should be taken into 

consideration.  

Overall: It was the most meaningful conversation that has been taken till then for this research. 

He has really shown a lot of interest in the solution to provide occupational safety/health of 

the workers. He was really cooperative. The discussion went very well and he was 

collaborating quite positively too. It was a perfect two way discussion. It appeared like 

Vattenfall is kind of looking for such digitalized solution for the betterment of the safety and 

health of the industrial workers. He had so many queries too and was giving so many 

suggestions to make the solution better. Meanwhile he also heard the detailed explanation 

about how the technology is working so that the solution can be perfect. Additionally, he 

wanted to know more in details and ask me to send few documents so that he can talk with 

colleagues and top managements too in order to see the scope of implement of this modern 

solution in Vattenfall. 
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8th Interview Report @ Scania 

Name: Susanne Falto 

Position: Production Supervisor 

Company: Scania, Sweden  

Mobile: +46732802288  

Email: susanne.falto@scania.com   

LinkedIn: https://www.linkedin.com/in/susanne-f%25C3%25A4lt%25C3%25B6-28957971/ 

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What is the current working environment for blue collar workers in Scania? 

- Scania has a very strict way of working with health and safety. They have a policy or 

strategy that comes first in the whole organization always. Quality or money or 

anything else is secondary compared to health environment in Scania. So we are 

working in fact every single day in Scania in the production level. I don’t know if you 

know very much about “Corpa”. It’s a type of production management where you meet 

in small team like different times of the day when the production is going on. You meet 

the team leaders and have small meetings. The first thing that you are talking about is 

there are any accidents happening or somebody got hurt or something like that.   

What kind of safety related challenges are you facing right now in Scania and how are you trying 

to solve those? 

- Well I don’t understand how specific you want me to be or how specific I can be. We 

mainly work a lot about preventing. A big issue for us every day is to prevent someone 

to get hurt instead of only working with it when it already happened. I think Scania is 

doing very good compared to other companies. They have a very good method of 

putting the health and security in the first draw. So they are very keen to make sure 

that everybody knows in terms of safety issues like stops in the machine or something 

need to be done before etc. Whatever they always have small meetings where they talk 

about what they are going to do and what security risks we can see, what is important 

like do we need to keep some safety gears or to inform some other people in the group 

and so on. This is something where Scania is really good at. 
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As you are in production department, so what kind of accidents have you mostly seen? 

- Well I don’t think Scania has too much sick leave or injuries or health issues as like as 

I have said before we work a lot with prevention. I think the most accidents that might 

have is the time when you are turning or milling or something that you have touched. 

If you not follow the Scania standards, accidents might happen as we have standard for 

almost everything that we are going to do.  We have these standards to make sure 

everything goes in a right way. It happens to people that people still want to remove 

something by hand from the running machine which is always risky. They get small 

cut in the finger tips and so on. These are mainly the issues that we have seen but they 

don’t need to go for sick leave for this. Additionally Scania has pre training and pre 

workout. They have whole facilities for everyone work out there and so on. So I rather 

think that we have a very low volume of sick leave and injuries are also not very 

common. Slippery floor has also been an issue for some places where there are lots of 

oils due to machines. Nevertheless Scania has changed the method by continuously 

removing all the machines and now mostly we have dry machines for example. We 

work with preventing a lot in everyday life with issues before we are going to do a job. 

Moreover most of our jobs are done by following the standards and you are obliged to 

follow the standards. Otherwise you may get fired. So it is something that Scania takes 

very seriously. We believe if you follow the standards, you will not be able to injure 

yourselves. So the time when the injuries are happening is mainly due to the fact they 

didn’t follow the standards to do something that they haven’t planned for. We are 

working a lot with small team with RTM which real time management team. For 

example, the people are around the production line are only do that and follow the 

production standards. We have all the resources surrounded by it. If a failure happened 

or if we need to move/remove the material, all those have their own standards. Every 

time we are doing something out of the standards, we all meet in a small meeting to 

plan who is doing what and how. We are really good at this in Scania I guess compared 

to other Swedish companies. 

Have you tried any other technical solution like using app or putting sensors in the plant so that 

you are notified when something happens? 

- In the machines, we have sensors literally on everything. We only want people to 

produce and think about production once they are doing. So whenever there will be 

any fault, leak or alike something, we know the sensors are there to monitor that. Thus 

we have lot of sensors for detecting if something is leaking out in the floor or if 
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something is too warm to touch or if the blending in the oil is polluted or something so 

that to be safe from allergic staff, there can be alarm. So have different sensors to give 

various alarms. We have lot of these alarm systems mostly in machine or in the tanks 

or in the production assembly line. For example, in assembly line where you only do 

the assembly, there may not be machine but there is a person dedicated. The only task 

of the person is to help workers if he has been called. This person always walks back 

and forth to see if there are any risks. So we have this dedicated person in the assembly 

line to follow up the tracks. You are not able or allowed to puts sensors. So we have at 

least both sensors like sensors in the machine and a person sensor. 

Do you have any system where you can measure how much the workers are stressed or not? 

- Yeah every morning when everyone assembled in queue to start the job or evening or 

whatever the time, we have a point system. When you come in, you have to out the 

degree number about how you feel between 1 and 10. So if anyone come today to work 

as a machine operator and his number for today is only 2, the manager will take him 

aside. Let’s say the car didn’t work properly yesterday. So this morning he has to check 

the car again. Now in that case, manager will feel that he is so depressed of this car and 

he may not able to perform well. So he will not put him alone with machine. This is 

because he could only think about this car and might have not slept well last day. So 

the employees have to put a point that how they feel when they come and how they 

feel when they go home. So if you have a very low point, then an extra worker may 

assign with him so they don’t feel bad. They are not allowed to go there and work alone 

if the point if 6 or higher. 

How this mark is coming, so is it like supervisor/worker is guessing or what? 

- Yes exactly. So if you want you can come and say 10 to everyday. If you don’t want to 

let anyone know what you feel actually or if you are tired. So of course you can cheat 

this system if you want to. Scania also has their own doctors and they also do lot of 

checks. For example for drugs or drinking, they do test little bit now and then on 

everybody to make sure they are not taking drugs or drinking too much. There is zero 

tolerance for that in Scania.  
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What do you think about digitalization or sensor based technology for occupational 

safety/health at Scania? 

- It will not work in Scania for several reasons. Scania works in aligning systems. It means 

the whole slot of a part is guided to produce the same building. Let’ say some of the line 

is closer to the ovens for heating part and other lines are further away. For example if 

you get one of the lines closer, the heat will be higher of course in your surroundings. 

The clothes that the workers are wearing in Scania are also very special cloth which 

they are supposed to tear apart. It will also prevent you from allergies or any oil staffs. 

So I can tell you right now Scania will never invest in these types of device even if it’s 

a good idea. It will also directly goes against Swedish law regarding your integrity 

policy. This is because you are not allowed to let anyone know if you are feeling bad or 

not. In Swedish law, you are not obliged to tell your manager if you are feeling sick. 

We tell them to do that but if they don’t want to do, they have the right in doing so. 

By law, they can say that they are fine even if they not. It could be a legal problem as 

well if we want to monitor the health for example. Swedish laws will never going to 

accept that as they are very keen about integrity. Here it is like of you do a mistake; 

you have to suffer for your mistake too. You as a worker are obliged to follow the rules. 

If you don’t follow the rule, we can of course give you the warnings. Even may send 

you home if you don’t wear the shoes that you have been told to wear. Nevertheless 

we will not be able to monitor any person’s health and we would never be able to do 

so by law. This is because of the integrity policy and integrity law in Sweden. I think 

you may also hear the same thing for Finland also. In Scandinavia, we are very keen on 

the integrity policy. 

Overall: The discussion was really crucial as it help to come across to know quite a bit about 

Swedish and Scandinavian laws and policies. It will help to rethink and reshape the use cases 

so that the data security of the employees and workers remain safe and secure. Meanwhile she 

seems to be bit hurry. Thus not able to talk in details about any specific use cases. Nonetheless 

some really different insight come out about Swedish industries which will help in 

constructive way to figure out the prospective use cases for automobile industry. 
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9th Interview Report @ IKEA 

Name: Susanne Falto 

Position: Consultant, Home Solar 

Company: IKEA, Sweden  

Mobile: +46707300807 

Email: marek@nordpeak.com  

LinkedIn: https://www.linkedin.com/in/marek-sobieniecki-250477/ 

At the beginning, little introduction about me and my current research works have been done. 

Main Questions:  

What are the responsibilities and challenges you are having currently in project with IKEA?  

- First of all, I don’t think I have the field of expertise that you are focused on. I am not 

a consultant working with wearable electronics so much. We are touching some of our 

consulting project where the topic is artificial intelligence. That’s where there is a link 

with your work. Otherwise we are mainly focused on three primary sectors in our 

consulting. First is energy, second is widely understood security and the third is use of 

virtual reality in communication learning. That’s where I have found some links what 

you are researching where you talk about AI algorithms. For security and other aspects, 

you mainly wanted to do early detection of health issues. Thus thanks to wearable 

electronics which can give employers some sort of alarm when the employee is in stress 

or in some kind of disorder in order to detect problems before anything serious 

happens. It’s really interesting. First of all, it’s not my field of expertise and we are not 

working with any project currently. Regarding IKEA, you can read in LinkedIn. We 

are working with their home solar international team. This is because for the last couple 

of years, IKEA has started to offer photovoltaic systems for the customers as a key 

product. They start at UK. Then they move to The Netherlands, Switzerland. Then they 

have expanded their offer for Poland, Belgium and some new countries are coming this 

year. Being in 18th year in solar energy field and living in Sweden having contacts in 

IKEA, we have been asked to support them in this journey. My consulting is now days 

more focused on renewable energy and more specifically on solar energy. So I am not 

able to give you any formal feedback from IKEA side. This is because I am not directly 

employee from IKEA. I represent an external consulting form that works for IKEA. 
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Nevertheless I can share my experience that involved in the industry and last 20 years 

as I am working with new emerging technology. 

What do you think about the market of digitalized sensor/wearable/IoT/AI based solution for 

occupational safety/health?  

- The area of your research and the scope of this modern technology are definitely worth 

to pay attention. It can be really fruitful for various companies. If you ask me if there 

is going to be a market for this, I think yes. In general, people tend to wear more and 

more electronics. If you look at the market statistics, I think it clearly shows all sorts of 

smart watches are increasingly gaining the own popularity. So this is already a trend 

that something you wear on your wrist. It will not only tell you the time, but also will 

tell lots of things in near future. So, I agree you could see lot more products like that, 

may be even company like IKEA who knows. If you combine these smart electronics 

with connectivity to the internet with possibility of some kind of AI algorithms using 

some advanced micro chips with enough computing power to do real time data 

analytics, I think it could be very useful source of information. There are some concerns 

where people are generally afraid that their privacy is not secured properly. I heard 

some discussion already in the industry eve n regarding new iPhone with face id. Some 

people were not completely secure with what Apple does with all the scans of their 

faces. If they scan their faces several times of the day and if they see their faces, eyes, 

facial expression, what may exactly Apple does with these. Is it just unlocking the 

phone, then dump it or forget about it. Are these pictures scanned and stored 

somewhere and may be they collect data. In a user perspective way, it is not totally 

transparent. So I know people are concerned. If we start to use more and more devices 

like these wearable electronics where there will be sensors which has unique id in order 

to assign me, you or anyone, what companies might do with these information. Will 

they trade with it? Will they without customer’s knowledge sell to someone? Will they 

tell other people about the state of their health which so far is the private information? 

If you have some health problems, it’s your information. You don’t need to share it to 

anyone. If you want, you can. There is some discussion in this field. So you should look 

into it because if you want to have a successful product in wearable electronics, you 

should be concerned about protecting the privacy of this information. This is one 

comment that I can give you by looking at your materials. Otherwise I think the 

direction is very good. Definitely there is a room for this kind of product in the future. 
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What kind of use cases come to your mind when you heard about this kind of modern digitalized 

solution for occupational safety/health?  

- As I told, I think it’s the right way to go. This is because I have seen lots of industries 

that heavily rely on human beings for the moment, one of the big issues is over the 

period of time for sick leave or their unavailability due to their temporary health 

disorder or they have job related health disorder. They are perfectly health when they 

join to the company or join in the work. After few months or few years, they start to 

have all sorts of disorders that are related with the work. So, there is a lot of studies in 

general going to this direction about how to make workplace safer and better place for 

people to have long term self-development and good working experience. So I think 

your product is perfectly aligned to this trend. This is because you help employers to 

make workplace safer and in general, more enjoyable especially for people who are 

working in very hard and rough condition where there is lot of physical stress. So I 

think you absolutely are going towards the right direction. There will be lot of user 

case for this. I can only generalize due to the fact that most of my customers are people 

working in the offices. We as a consulting firm not working with mining or installation 

fields. We are mainly working with management teams and office people. Therefore I 

cannot apply my knowledge to your product as I am not dealing with people working 

in hard environment. What I know is the general knowledge. This general knowledge 

tells me that it absolutely the right way to go. I can imagine that if I am not interested 

in smart watch as a private guy but my boss comes to me and say that because of the 

new policy in our company, we want to protect you more. We want to study how you 

feel it work, how your body functions while working so that we can try to improve 

some things. We are introducing this program. You will get smart watch from the 

company. It will monitor your heat beat and I don’t know what else. We will do these 

by getting the following data. After that the data will be released to all of you who have 

participated in the accident. We will share the data and findings. The goal is to improve 

the working condition and make you feel safer and better. I would participate for sure. 

I wouldn’t be afraid. Talking to my perspective, I would love to join this kind of 

program. So, I think this is the right way to go. If company starts buying your product, 

they may be a better customer than private people. They have different expectations 

but company can have much clearer goal. If you solve a problem in a company through 

technology, yeah you make the company better place and the employees will be 

happier. So this is in general a big user case for you guys to make the workplace safer 

and better to reduce the no. of days of sick leave. 
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Except falling or stress level detection, any specific use case comes up to your mind with having 

such AI/IoT based solution? 

- Well not really. First of all, I am not a doctor. I don’t know what kind of symptoms you 

can measure from your skin contact through devices. I think what you should look at 

is may be hiring some kind of doctors into the project who have very specific 

knowledge about what exactly you can do with the data that your devices are 

measuring. If you show it to a doctor that we can measure these sorts of parameters, 

the doctor may tell you something more. It can be like if I know these, I can predict 

this or that. Doctors gave their decisions based on symptoms and symptoms are 

measureable signals from the body. If you can build a map that all the signals that your 

device cam measure, talk to professional doctors who understand the body metrics, 

they may help you in building more user cases. I would start from this point. Then you 

can approach and tell them that we could detect these situations based on the signals 

that we measure from the body as well as based on our knowledge being a human being. 

Can you recommend to anyone in IKEA who is more into this occupational safety/health? 

- IKEA is a global organization. It has branches in almost every country in the world and 

they have employed thousands of people worldwide. I am working with a very small 

team here in Sweden that is dedicated solar out energy into IKEA. So, unfortunately I 

don’t have contacts at all to the group of you are talking about or looking for. I think 

you have to continue your LinkedIn research and try to find the people. Actually a lot 

of people from IKEA are actually in LinkedIn. If you continue searching and find 

somebody who is regular employee who works in the company and who has something 

to do with human resources or in health topics, I think they would be much better 

people to talk to. First of all I don’t know that well these people. Secondly I don’t know 

what you can do with IKEA. As a company, I don’t know their policy. I don’t know 

their standards on terms of healthcare for the workers. I am mainly from an external 

company. We even don’t spend so much time in IKEA. Its more problem solving, 

marketing, reporting, research analysis, data analytics and strategy building. We are 

not so often to IKEA store. So, I don’t know this environment. I can’t give any useful 

information to you. 

Do you have any queries/comments/suggestion to me for the overall discussion? 

- I think if I were you, I would search in LinkedIn who are working with health topic in 

organization. To do it for bigger organizations rather than small may be handy. In 
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bigger organizations you must have someone who is responsible for health. There is 

often human resource department and if you scan with these key words, I think you 

can find people who can answer your question much better than me. They know the 

problems that they have with their workers. They know how many peoples are in sick 

leave, what are the main health problems in the workplace. Then you can apply to this 

technology to solve these problems. Who knows you may also find a customer but I am 

not the person exactly whom you are looking for. I can just tell you should carry on 

your research as it’s probably the market niche to explore what you are guys are doing 

with smart electronics.  

Overall: The discussion was finished in a very friendly manner. He was really enthusiastic 

while making the conversation. Unfortunately he was not the right person who has much 

experienced with occupational safety/health issue. Nevertheless his advice and suggestions can 

be still quite fruitful to finalize the use cases and to have the understanding of Swedish market. 
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